Interim Session — Seattle, Washington 
November 25-26, 1956 


DISEASES 


of the 


SEPTEMBER 
1956 


PUBLICATION OFFICE, CHICAGO, ILLINOIS 
EXECUTIVE OFFICE, 112 EAST CHESTNUT STREET. CHICAGO 11, ILLINOIS 


Entered as Second Class Matter at the Postoffice at Chicago, Illinois 
Copyright, 1956, by the American College of Chest Physicians 


4 VOLUME XXX NUMBER 3 | 
CHEST 

PHYS’ 


serpasil 


(reserpine CIBA) 


FIRST THOUGHT FOR HIGH BLOOD PRESSURE 


Hundreds of reports in the literature testify 
to the efficacy of Serpasil in reducing 

high blood pressure slowly and safely, often 
without adjunctive therapy. 

Over a period of time Serpasil induces 
slowing of the pulse, nonsoporific sedation, 
gradual reduction of both systolic and 
diastolic pressure. Hypertensive patients 
benefit also from a feeling of tranquility 

and a sense of well-being. 


SCORED TABLETS: 0.25 mg., 1.0 mg., 2.0 mg. and 4.0 mg. 
UNSCORED TABLETS: 0.1 mg. 
ELIxiRs: 0.2 mg. and 1.0 mg. per 4-ml. teaspoon. 


“Serpasil alone 
Cases 
mild 


1. Coan, J. P., McAlpine, J. C., and Boone, J. A.: 
J. South Carolina M. A. 51:417 (Dec.) 1955. 
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Latest clinical report on Adrenosem:® Salicylate 


(brand of carbazochrome salicylate) 


The Use of the 


Systemic Hemostat 


Carbazochrome 


Salicylate 


J. C. Bacala, M.D. 


(Abstracted from the Western Journal of Surgery, Ob- 
stetrics, and Gynecology, 64:88 (1956) 


The author emphasizes the need for de- 
pendable chemical control of bleeding and 
oozing, and reviews the methods that have 
been tried to attain hemostasis, including 
the use of vitamin K and bioflavonoids. 

He gives the history of carbazochrome 
salicylate and describes the clinical work 
completed to demonstrate its effectiveness. 
It appears to be specific for conditions char- 
acterized by increased capillary permeability. 
It has no effect on large blood vessels; it 
does not alter blood components; it does not 
affect blood pressure or cardiac rate. It has 
neither vasoconstrictor or vasodilator action. 
The drug has no known contraindications. 

He reviews 1051 cases from the files of 
St. Anthony Hospital, Louisville, Kentucky, 
of which 330 were treated with Adrenosem 
Salicylate. 317 were surgical cases and 13 
obstetric-gynecological conditions. The treat- 


ment was given for symptomatic relief, and 
as a clinical recourse for patient safety. 

In 1015 tonsillectomy patients the follow- 
ing results were noted: There was bleeding 
in 85 (19.8%) of 429 patients who received 
no medication. Patients who received a com- 
pound of oxalic and malonic acids numbered 
115. Of these 16 (14%), developed bleeding. 
Of 248 patients receiving vitamin K prepara- 
tions, 47 (19%) had postoperative hemor- 
rhage. 233 patients received Adrenosem Sali- 
cylate. Of this group, only 16 (7%) had 
bleeding. 

In other surgical conditions, Adrenosem 
was used successfully in gastrointestinal bleed- 
ing, cataract extraction, incisional seepage, 
and transurethral prostatectomy. It was also 
effective in 12 cases of epistaxis. 

In the field of obstetrics and gynecology, 
Adrenosem controlled bleeding in menomet- 
rorrhagia, hymeneal laceration, cervical 
ooze, antepartum and postpartum bleeding, 
threatened abortion, and in two cases of 
surgery during pregnancy. 

The author points out that in pregnancy, 
seepage bleeding occurs more because of 
capillary permeability, and in spite of in- 
creased coagulability. Here, Adrenosem be- 
comes specific for strengthening capillary 
resistance. 

Many of the observations in this study, 
however, involved bleeding incident to trauma 
of incision, retraction, dissection, tearing and 
stretching. In these conditions, he reasons 
that Adrenosem causes hemostasis by its 
effect on the capillary intercellular cement 
substance so that the cells draw closer to- 
gether, and the ends of the capillaries con- 
strict, causing a “self-clamping”’ mechanism. 


The S. E. MASSENGILL company 


Bristol, Tennessee New York 


Kansas City San Francisco 
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FILMS showing the uses of 


drenosem 


Salicylate 


(brand of carbazochrome salicylate) 


Films in color, demonstrating the uses of 
Adrenosem Salicylate* in surgery, are now 
: available for showing to hospitals, medi- 
in the control cal societies and group meetings. Write to 
Film Division, S. E. Massengill Co., Bristol, 


Tennessee. 


Send for comprehensive illustrated bro- 
chure describing the action and uses of 
this unique systemic hemostat. 


of bleeding 


INDICATED preoperatively and postoperatively to control 
bleeding associated with: 


Tonsillectomy, adenoidectomy and nasopharynx surgery 
Prostatic and bladder surgery 

Dental surgery 

Chest surgery and chronic pulmonary bleeding 

Uterine bleeding and postpartum hemorrhage 

Also: Idiopathic 4 retinal hemorrhage, familial tel- 


angiectasis, epistaxis, hematuria 


Supplied in ampuls, oral tablets and as a syrup. 


The S. E. MASSENGILL company 


BRISTOL, TENNESSEE - NEW YORK - KANSAS CITY + SAN FRANCISCO 


*U. S. Pat. 2581850 
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As Distributor of the 


BENNETT IPPB UNIT. 


Puritan Compressed Gas Corporation 


with its widespread network of branch offices and 
appointed dealers, makes it more practical 

and convenient for you to use and prescribe 
BENNETT IPPB therapy, with 

demonstrations and local 

service in your area. 


BENNETT 
PRESSURE 


Unit and |.P.P.B. Therapy. BREATHING 
UNIT 


(for 1.P.P.B.—Insp.) 


COMPRESSED GAS CORPORATION 


SINCE 1913 


KANSAS CITY 8. MO. 


2012 Grand Ave., Kansas City 8, Mo. 1240 Jackson Bivd., Chicago 7, Ill. MODEL TV-2P . . . $330 
235 Stark St., Cincinnati 14, Ohio 785 University Ave., St. Paul 4, Minn. including all accessories 
950 Oakman Bivd., Detroit 6, Mich. 4302 Clayton Ave., St. Louis 10, Mo. and new Bennett-seal 

Race & McComas Sts., 3580 Walnut Grove Rd., : 
Baltimore 30, Md. Memphis, Tenn. mouthpiece (masks and 

441 Lexington Ave., New York 17, N. Y. 1125 Levee St., Dallas 2, Tex. 
13 Charles St., Cambridge 41, Mass. 5117 Belmont, Houston 5, Tex. MODEL PV-3P 

Tech d & Simp N.W., Atlanta 13, Ga. for use with Piping Systems 


harness optional). 
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Bronchogram of right lung with VISCIODOL. Note clear outline 
of bronchi and absence of alveolar filling 


Chest x-ray three days after bronchogram. Note clearing 
of VISCIODOL and fluid level in right hilar cavity. 


..radio-opaque agent of choice in bronchography.”” 


wWisCcroporxt 
new LIPIODOL diagnostic 


Rapidly eliminated from the lungs! 


New VISCIODOL}* offers many advantages for 
bronchography. Its excellent degree of contrast 
and its greater viscosity assure controlled, uni- 
form outlining of the bronchi without alveolar 
filling. VISCIODOL is retained sufficiently long 
for complete x-ray study, yet is readily eliminated 
by expectoration and postural drainage, provid- 
ing clear lung fields within 48 to 72 hours. No 
shadows remain to confuse interpretation of 
follow-up films or repeat bronchograms. Possess- 
ing none of the irritating properties of the water- 


FOUGERA = 


“Rarely penetrates the alveoli”! 


soluble media,' it does not necessitate high levels 
of anesthesia. 

Now available here, VISCIODOL has been in 
use throughout the world for over five years, and 
reports covering thousands of bronchographies 
have been published. The extensive bibliography 
on VISCIODOL is available on request. 
Supplied in 15 cc. vials. 


*VISCIODOL, T.M., is the trade name for the well-tolerated 
LIPIODOL®-sulfanilamide suspension, a development of 
Guerbet Laboratories. 

1. Burrascano, J. J.: Sea View Hosp. Bull. 15:149 (July) 1955. 


E. FOUGERA & COMPANY. INC - 75 Varick Street, New York 13, N.Y. 
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For controlling cough 


ROMILAR I$ AT LEAST AS EFFECTIVE AS CODEINE 


Milligram for milligram, 
Romilar is equal to codeine 
in specific 


antitussive effect 


For avoiding unwanted side effects 


ROMILAR 1S CLEARLY BETTER THAN CODEINE 


Non-narcotic, 
non-addicting— 

does not cause drowsiness, 
nausea, 


or constipation 


Hoffmann-La Roche Nutley«N. J. 


Romilar® Hydrobromide—brand of dextromethorphan hydrobromide 


Syrup, Toblets, Expectorant (w/NH 
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BALANCED (Improved) 


Vitamins and Minerals Plus Choline, 


VITAMINS, PER CAPSULE: 
Vitamin A (Synthetic Vitamin 


VICAP FORTIOR 


HIGH POTENCY 


— For General Therapeutic Use — 


A valuable supplement in the regimen of the tuberculosis patient 
to assist in rectifying deficiencies caused by: 
Febrile conditions — Poor Nutrition — Faulty Absorption 


Inositol and di-methionine. 
MINERALS, PER CAPSULE: 


Ca (from DiCalcium Phos- 


Palmitate) ...... 12,500 USP Units phate, Anhydrous) ........ 75 mg. 
Vitamin D (Irradiated P (from DiCalcium Phos- 
Ergosterol) ...... 1,000 USP Units phate, Anhydrous) ........ 58 mg. 
Vitamin B-]1 (Thiamine Fe (from Ferrous Sulfate, 
Hydrochloride, USP) ....... 5 mg. eens 30 mg. 
Vitamin B-2 (Ribo- Cu (from Copper Sulfate, 
2.5 mg. Monohydrate) .......... 0.45 mg. 
Vitamin B-6 (Pyridoxine Mn (from Manganese 
Hydrochloride) .......... 0.5 mg. Sulfate, Dried) ........... 0.5 mg. 
Vitamin B-12, USP..... 1 microgram K (from Potassium Suliate)...2 mg. 
SPECIFY Niacin Amide, USP.......... 40 mg. I (from Potassium 
cium Pantothenate ....... 4 mg .075 
Vitamin E (d-alpha Tocopherol Co (from Cobalt Sulfate). ..0.04 mg 
Bl 0 Acetate [from Ne mr me e oils) Mo (from Sodium 
equivalent by biological Molybdate) .............. 0.1 mg. 
assay to 2 I. U. Vitamin E) Zn (from Zinc 
Pe VITAMINS Folic Acid, USP............. 0.5 Sulfate, dried) ........... 0.5 mg. 


Choline Bitartrate, 31.4 mg. Inositol, 15 mg. 


dl-Methionine, 10 mg. 


Biochemical Research Laboratories, Inc. 
One East Walton Place Chicago 11, Illinois 


for Plumbage 


...as used by the 
OVERHOLT THORACIC CLINIC 


Lucite Spheres, 1%” or 1” (in diam.). . .$.30 ea. 
Polyethylene Film, Animal Tested, (Used for 
encasing Spheres) 

54” x 015...10 yds. $7.50 
54” x .002...10 yds. $7.50 


ORDER DIRECT FROM: 


< 


104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 
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Announcing.... 


TWO POSTGRADUATE 
COURSES ON 
DISEASES OF THE CHEST 


Covering the diagnosis and treatment of 
pulmonary and cardiovascular diseases from 
every aspect of medicine and surgery. 


11th ANNUAL COURSE 
HOTEL KNICKERBOCKER 
Chicago, Illinois — October, 15-19, 1956 


Sth ANNUAL COURSE 
PARK-SHERATON HOTEL 
New York City — November 12-16, 1956 


Tuition — $75 (each) 
including 5 round table luncheons 


Executive Director 

American College of Chest Physicians 
112 East Chestnut Street 

Chicago 11, Illinois 


I wish to enroll in the ( ) Chicago ( ) New York Postgraduate Course on 
Diseases of the Chest. Enclosed is my check for $75. 


Name . 
Address 
City & State.............. 


Registration for each course is limited. Applications will be accepted in the order 
received. 
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WHEN IN NEW YORK CITY 
VISIT OUR NEW 
SHOW ROOM AND OFFICE 
4 WEST 56th STREET 


NEW YORK CITY 
CIRCLE 5-8125 


A Complete Display of Instruments for 


Broncho-Esophagology Cardiae-Thoracic 


GEORGE Pp. PT LLING & SON CO. 


3451 WALNUT STREET PHILADELPHIA 


MIST 0.GETTE 


NEBULIZER 


for 
IPPB aerosol 


@ Durable metal construction of all working 
parts with clear plastic solution reservoir. 


®@ Adaptable to present respiration therapy 
accessories, as well as to specialized 
breathing systems and IPPB instruments. 


MIST 0. GEN EQUIPMENT CO. 


2711 ADELINE STREET . OAKLAND 7, CALIFORNIA 


Equipment available only on order of a physician or a qualified hospital 
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Atkins ESOPHAGOSCOPIC TELESCOPE 
for examination of the cardiac end of the stomach and the distal esophagus 
designed for JOSEPH P. ATKINS, M.D.., Philadelphia 


= 2 


67 cm 


Br 1413 Atkins Esophagoscopic Telescope—right angle, 
approximately 8 mm x 67 cm. 

Br 1414 Atkins Fsophagoscope Cuff—air tight closure for above. 

Br 605 Atkins Full Lumen Esophagoscope, 9 cm x 53 cm. 


Order direct from Pilling — or write for complete information. 


GEORGE P. PILLING « son co. 


3451 Walnut Street + Philadelphia 


Pilling New York Office—4 W. Séth St., N. Y. 19, N. Y., Circle 5-8125 * George S. Weigand, 
6220 Oakdale Ave., Woodland Hills, Calif. * Charles H. Dunham, 3043 30th Street, S.E. Wash- 


ington 20, D.C. * CABLE: Surgical, Phila. 


EMERSON 


Respiration Assistor 
| | | 


IPPB 


compressor model 


needs 
NO OXYGEN 


economical for 

office, hospital 

or home use. 
= 


J. H. EMERSON CO. 
Cambridge 40, Mass. 
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CLINICAL 
CARDIOPULMONARY 
PHYSIOLOGY 


Sponsored by the AMERICAN COLLEGE 
OF CHEST PHYSICIANS. 


Edited by BURGESS L. GORDON, M.D., 

President and The William J. Mullen Pro- 
fessor of Medicine, Woman’s Medical Col- | 
lege of Pennsylvania,, Philadelphia. 


Recently the advances in the physiology of the 
heart and lungs have progressed so rapidly and 
become so intricate, that they have outstripped the 
capacity of many clinicians to keep up with and 
apply these principles to diagnosis and treatment. 


Realizing the need for a simplified, yet compre- 
hensive, text incorporating these advances, the 
American College of Chest Physicians has spon- 
sored this volume on applied physiology, by bring- | 
ing the clinician and physiologist together to pro- _ 
duce a unified and practical presentation. 


Here the leading workers in the two fields indi- 
cate how the latest methods can be used in your 
day-to-day practice. 

640 pages * 248 illustrations * 32 tables 

$15.75 
To receive your copy of CLINICAL CARDIO- | 
PULMONARY PHYSIOLOGY, use the handy 
order-form below. 


IN PRESS — ORDER NOW 


ANNOUNCING! 
The COLLINS 
RECORDING 

VITALOMETER 


(FORCED EXPIROGRAM) 


This latest addition to the Collins’ line of pulmonary 
function equipment consists of a 6 liter spirometer, 
one tube breathing system and a high ay clock 
mechanism that gives a paper travel of 1 cm. a 
second. Because the patient does not rebreathe the 
air, a soda lime container and valves are not neces- 
sary which reduces resistance to a minimum. 


2 NEW REPRINTS _ By Dr. Franklin & 


Associates, Entitled, “Clinical Value of a Tracing 
of Forced Expiration (Expirogram) I, Pulmonary 
Disease and II in Cardiac Disease, will be gladly 
mailed to you without any cost or obligation. 


Mail Coupon for your Copies 


Warren E. Collins, Inc. 
555 Huntington Avenue 


| Boston 15, Mass. 
Medical Book Service Department cond me Ge 3 Se 
American College of Chest Physicians ond sho Collins 
112 East Chestnut Street have checked. 
Chicago 11, Illinois | Respirometer Broncho-Spirometer 
Please send me one copy of [] Gasometer 
CLINICAL CARDIOPULMONARY PHYSIOLOGY | 
($15.75) Dr. 
(0 Check enclosed O Bin | St. 
Name ......... | City Zone 
State 
pc-9 
City..... . Zone | 
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@ NokIsopRIne in the AEROHALOR is so compact that 
it fits in the palm of the hand. 

This permits your bronchial asthma patients to self- 
administer NORISODRINE whenever, or wherever, an 
attack threatens. But, without attracting attention to 
themselves. 

More important, NorIsopRINE brings quick relief— 
almost as rapidly as with intravenous or intramuscular 
therapy; often where other commonly-used bronchodi- 
lators fail. 

And because the dosage can be accurately adjusted to 
each individual's need, serious side effects rarely occur. 

can you spot Have you thought about keeping a supply of Noriso- 
DRINE Sulfate in the AEROHALOR in your office? That 


the bronchodilator, way, you can quickly demonstrate its proper use, 
adjust dosage to tolerance, and get the 
Doctor? patient started without added delay. Ob 


NORISODRINE 


(ISOPROTERENOL SULFATE, ABBOTT) 


inthe AEROHALOR® 


(ABBOTT'S POWDER INHALER) 
FITS POCKET 


OR PURSE 
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New aminosalicyiate 
wel) tolerated 
by 95% 
of TB patients 


PASKATE 


(POTASSIUM AMINOSALICYLATE, LILLY) 


Five out of six patients intolerant to other forms of 
PAS can take ‘Paskate’ without discomfort.* In ad- 
dition, ‘Paskate’ is the most soluble compound of 
PAS and produces average blood levels which are 
35 percent higher than those of sodium PAS. Also, 
‘Paskate’ has been shown to be safe, even in patients 
with mild renal insufficiency. 

Dosage is usually 12 Gm. daily in divided doses. 
Supplied as 0.5-Gm. pulvules in bottles of 250 and 
1,000. 

Would you like to have more information? Write for 
booklet A-2457. 

*Chernish, S. M., and Peck, F. B., Jr.: Antibiotic Med., 1377, 1955. 


SC ¥* ANNIVERSARY 1876 + 1956 / ELI LILLY AND COMPANY 
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CouGH THERAPY 


is INDICATED 


to in hours permitting a comfortable 
rols useless cough without im- 


ENDO LABORATORIES INC. 
Richmond Hill 18, New York 
{brand of homatropine n 


ij te ydrocodeinone with Homatropine Methylbromide) 
tablet after meals and at 
: bedtime. May be habit, 
forming. Availableon your” 


SUPPLEMENT 1 


ATLAS OF EXFOLIATIVE CYTOLOGY 


By GEORGE N. PAPANICOLAOU, M.D. This first SUPPLEMENT offers some- 
thing new in the now-classic ATLAS: in an effort to help pathologists in the 
cytologic diagnosis of cancer, it devotes 14 of its 16 plates to a correlation of 
cytologic and pathologic studies. These 14 plates present both tissue sections 


and cytologic smears from the same cases. 


The plates deal with cancer in various sites of the body as follows: Female 
Genital System, 5 plates; Urinary and Male Genital Systems, 2 plates; Respira- 
tory System, 4 plates; Digestive System, 2 plates; Plural, Peritoneal, and Peri- 
cardial Exudates, 2 plates; Breast, | plate. 16 color plates, x and 44 pages text, 
hermetically sealed, boxed. 


$4.00 


ATLAS OF EXFOLIATIVE CYTOLOGY 


By GEORGE N. PAPANICOLAOU, M.D. "To anyone interested in the field of 
exfoliated cytology, this book by the Nestor and master of this difficult subject 
will become an indispensable and precious guide." —L. G. Koss, M.D. in 
xvi and 220 pages and 36 color plates in boxed loose-leaf ring binder—designed 
for the insertion of SUPPLEMENT | and further supplementary materials. 


$18.00 


COMMONWEALTH FUND BOOKS 
Through Your Bookstore, or from 
HARVARD UNIVERSITY PRESS 


Cambridge 38 Massachusetts 
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BALANCE 


~- 
in bronchial asthma 


ad 


brand of prednisolone 


one of “the best therapeutic agents 
now available”* 


Supplied: White, 5 mg. oral tab- provides restoration of breathing capacity — Relief of symptoms 


lets, bottles of 20 and 100. Pink, : - e454 
1 mg. oral tablets, bottles of 100. | bronchospasm, cough, wheezing, dyspnea] is maintained for long 


Both are deep-scored. periods with relatively small doses.* 


*Schwartz, New York J. Med. = 
56:570, 1956. minimai effect on electrolyte balance — “in therapeutically effective 


doses... there is usually no sodium or fluid retention or potassium 
loss.”* Lack of edema and undesirable weight gain permits more 
effective therapy particularly for those with cardiac complications. 


>. Brooklyn 6, New York 
Division, Chas. Pfizer & Co., Inc. 
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SPECIFICALLY INDICATED 


@ for short-term protection of selected 
surgical patients to prevent. or mini- 
mize the spread of infection or other 
complications 


@ for seriously ill hospitalized patients 
with tuberculosis unresponsive to 
other chemotherapeutic agents 


PYRAZINOIC ACID AMIDE 


Pyrazinamide will produce good immediate, even 
if only briefly enduring, results, such as: 


1. reduction of fever, cough and quantity of spu- 
tum with concomitant gains in appetite, weight 
and well-being. 


2.x-ray evidence of partial clearing of far- 
advanced chronic fibrotic lesions in a small 
percentage of patients and also in a larger per- 
centage of patients with acute infiltrative disease. 


3. remarkable improvement or healing in patients 
with extra-pulmonary lesions such as draining 
sinuses, mucosal lesions and lymphadenopathv. 


4. conversion of sputum in 10% of cases. | 


PYRAZINAMIDE is available through hospital 


pharmacies. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO.. Inc. PHILADELPHIA 1. PA. 
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NOW...CORTICOID THERAPY OF SEVERE ASTHMA 
CAN BE MADE SAFER 


BY CONCURRENT THERAPY WITH Cardalin 


(protected aminophylline) 


Cardalin increases vital capacity...makes it possible to reduce 


dosage of corticoids and thus avoid risk of side effects 


instead 
of 
these risks... 


© activation and perforation 
of gastric ulcers 


© water and salt retention 


@ nervous tension and 
undue mental stimulation 


Cardalin 


provides a full therapeutic dose of 
aminophylline orally without gas- 
tric irritation. 


TO SERVE YOUR PATIENTS TODAY— 
Call your pharmacist for any additional 
information you may need to help you 
prescribe Cardalin. He has been espe- 
cially alerted. 


benefits with 
Cardalin+Corticoids 


© safer control of asthma 
@ quicker remissions 
© fewer side effects 


@ faster discontinuance 
of corticoids 


@ less costly treatment 


Each tablet contains: 
Aminophylline 

Aluminum hydroxide 
Ethyl aminobenzoate 


For Rx economy, prescribe Cardalin 
in 50's. 

Also available—Cardalin-Phen, con- 
taining Cardalin plus % gr. pheno- 
barbital. 
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New Four Way 


Oxygen Therapy Mask 


It's a universal mask because it can be used 
four ways: |. Reservoir type mask; 2. Straight 
Rebreathing mask, by removing center valve 
cover between bag and face piece; 3. Positive 
Pressure mask, with accessory positive pressure 
valve; 4. Supersaturated oxygen therapy mask, 
with large bore tubing, no bag. 

Fits any size face; imbedded wire inserts 
adapt mask to all facial contours. Has inter- 
changeable valves, detachable bag, seamless 
reinforcements, exhalation shield for eyeglass 
wearers, stomach tube orifice. And the mask 
can be completely disassembled for sterilizing. 
Write for prices and descriptive literature. 


Above, with accessory positive pressure valve. 


Below, with large bore tubing, no bag. 


s NATIONAL CYLINDER GAS COMPANY 
840 N. Michigan Avenue, Chicago 11, Illinois 


Branches in 56 Cities 


Copyright 1956, National Cylinder Gas Company 
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HYDROCHLORIDE’ 


(METHADONE HYDROCHLORIDE, LILLY) 


. . » more effective in smaller doses than opium 
derivatives 


Palatable Syrup ‘Dolophine Hydrochloride’ has proved ex- 
tremely effective for suppressing cough in tuberculosis, 
bronchiectasis, bronchiogenic carcinoma, pertussis, and 
chronic congestive heart failure. Cough control extends 
over four to six hours or longer without altering respiratory 
rate or air volume. 
Prescribe 1 teaspoonful of cherry-flavored Syrup ‘Dolo- 
- ~ Hydrochloride’; repeat only when necessary. 
“‘Dolophine Hydrochloride,’ 10 mg. per 30 cc., is 
®Narcotic supp in pint and gallon bottles. 
order 


required.  @uailable in pharmacies everywhere 
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ANEROID 
PNEUMO APPARATUS 


This unit has been designed to 
provide accurate administration 
or removal of air under carefully 
controlled conditions. The 250 ce. 
glass air cylinder is fitted with a 
precision ground glass piston. 
Pressure exerted on one face of 
the piston by air from a motor 
driven pump pushes the piston 
through the cylinder, forcing the 
air on the other side of the piston 
through the delivery outlet of the 
unit. Movement of the piston can 
be stopped instantly, and if de- 
sired, as little as 5 cc. of air can 
be administered. 


The capacity of the apparatus is 
unlimited, and rate of delivery 
is regulated by the control valve. 
At setting 1 the rate is 250 cc. in 
45 seconds, and at setting 2 the 
rate is 250 cc. in 16 seconds. An 
aneroid manometer shows air 
pressure during instillation and 
indicates pressure in the chest 
when the control valve is set at 
‘Off’. The apparatus is also effec- 
tive for controlled withdrawal of 
air when the main valve on the 
control panel is turned to 
‘vacuum’. 


FREDERICK J. WALLACE, President 


1241 LAFAYETTE AVENUE 


PRECISION CONTROL of Air Instillation or Decompression 
with Minimum Patient Discomfort 


Maximum Speed and Safety 


HOSPITAL MODEL 599-A 


TO FACILITATE APPLICATION AND 
DECOMPRESSION OF PNEUMOTHORAX 


AMERICAN CYSTOSCORE MAKERS INC 


Complete information on request 
Your dealer will gladly demonstrate this apparatus 


NEW YORK 59, N. Y. 
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Brand of strept 


ycyliden 


meonicotiny! hydrazine sulfates 


Supplied in single-dose vials containing 
1.4 Gm. Streptohydrazid (1 Gm. streptomycim 
combined with 236 mg. of isoniazid). 


—a drug of choice, par- 
ticularly when daily therapy is required.’ 


—with oral isoniazid — 
77 per cent clinical and/or roentgeno- 
graphic improvement.' 


— gives more rapid con- 
trol of the infection, and surgical pro- 
cedures are reduced in magnitude.” 


— maintains the 
incidence and severity of recurrences at 
an insignificant level.? 


—as initial therapy — 
combines the two most highly effective 
agents without the danger of neurotoxic 
damage.* 


These opinions were presented at the 
THIRD ANNUAL SYMPOSIUM ON ANTIBIOTICS 
Washington, D. C., November 2, 3 and 4, 1955 


by 1. Shubin, H., and Heiken, C. A. 
2. Morton, R. F.; LaCaille, R. A.; Gold, A., and Prigot, A. 
3. Payne, H. M.; McKnight, H. V., and Harden, K. A. 


For flexibility and convenience in the treat- 
ment of tuberculosis, the following Pfizer 
antibiotic and chemotherapeutic agents are 
also available — 


—Rubber-capped vials 
of 1 Gm. and 5 Gm. 
—Vials of 1 Gm. (2.5 cc.); 


5 Gm. (12.5 cc.). Also available in the NEW Stera- 
ject® cartridge (1 Gm.). : 


— Rubber- 
capped vials of 1 Gm. and 5 Gm. 


— Vials of 1 Gm. 
(2.5 cc.) and 5 Gm. (12.5 cc.). Also in the NEW 
Steraject cartridge (1 Gm.). 


® (brand of isoniazid) —50 mg. scored tablets 
in bottles of 100 and 1000. 


® (brand of viomycin sulfate) —Single-dose vials 
containing 1 Gm. and five-dose vials containing 
5 Gm. of viomycin base. 


® (brand of streptoduocin) — Dry powder in 
vials containing 1 Gm. and 5 Gm. 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 
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The 
Ju Scles and Sewice 


DUNCAN OXYGEN THERAPY CO. 


has appointed the 
Ohio Chemical and Surgical Equipment Co. 


as their exclusive distributor of the 


DOTCO Deep Breather & DOTCO Respirator 


If You Are Interested In Breathing Assistors, 
COMPARE THESE ADVANTAGES: 


% Breathing assistance by patient demand, effortless or automatic, as 
indicated by the patient’s needs. 

%& Maximum comfort adjustment for every patient. 

% Assists breathing without reducing cardiac output or tiring the 
patient. 

¥% Always assists but never interferes with the patient’s breathing. 

¥% Delivers a higher aerosol concentration than any other assistor. 

*% A combination |.P.P.B. unit, resuscitator, and respirator. 

¥% The breathing valve is durable, simple to service when necessary, 
and carries an unconditional guarantee. 

%& THESE FEATURES ARE EXCLUSIVE WITH THE DOTCO DEEP 

BREATHER AND DOTCO RESPIRATOR. 


THE DOTCO DEEP BREATHER 


A compact, simplified unit for the home patient or general hospital use. Mouthpiece 
pressure is set and sealed by the technician. This prevents altering of pressure by 
unauthorized personnel. 


Price $199.00 f.0.b. Madison, Wisconsin; complete with two-stage regulator and 


mouthpiece. 


THE DOTCO RESPIRATOR 


For use in the clinic, doctor's office, or hospital by experienced personnel. True 
mouthpiece pressure (negative and positive) registers on the gauge at all times. 
This pressure can be conveniently altered from a peak of 6 cms. to 40 cms. water. 


Price $235.00 f.0.b. Madison, Wisconsin; complete with two-stage regulator and 
mouthpiece. 


SEND YOUR INQUIRIES TO EITHER 


DUNCAN OXYGEN THERAPY CO. or OHIO CHEMICAL & SURGICAL EQUIP. CO. 


DUNCAN, OKLAHOMA MADISON 10, WISCONSIN 
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| benefit with 


for patient 


rapid relief of bronchospasm, 
dyspnea; permits effective cough 
following bronchodilating action; 
vital capacity and pulmonary 
function improved...electrolyte im- 
balance unlikely... hastens rehabili- 
tation 


their physicians 


4 


(PREDNISOLONE) 


for physician 


facilitates inhalational and other 
adjunctive therapy; far smaller dos- 
age than with oral hydrocortisone 
... little or no worry about edema, 
sodium retention, potassium loss... 
patient cooperation assured 


buff-colored tablets of 1, 2.5 and 5 mg. 
METICORTELONE,® brand of prednisolone. 


Schering 


METICORTELONE 


PREDNISOLONE 


| 
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NEW 


antibiotic for tuberculosis 


(CYCLOSERINE, LILLY) 


Extensive clinical research shows that ‘Seromycin’ is a 
valuable addition to the therapy of pulmonary tubercu- 
losis. At present, its greatest usefulness is found in pa- 
tients infected with tubercle bacilli that are resistant to 
other agents. 


The usual objective and subjective indications of im- 
provement generally accompany ‘Seromycin’ therapy. 
When combined with ‘INH’ (Isoniazid, Lilly), ‘“Seromy- 
cin’ may be given in reduced dosage. Combination ther- 
apy reduces the incidence of side-effects and retards the 
emergence of resistant organisms. 


Supplied : Pulvules ‘Seromycin,’ 250 mg. 
Pulvules ‘Seromycin,’ 250 mg., é ‘INH,’ 150 mg. 


Send for more complete information. 
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DISEASES of the CHEST 


VOLUME XXX ~ SEPTEMBER, 1956. NUMBER 3 


Medical Therapy of Occlusive Arterial Disease* 


WALTER F. KVALE, M.D. 
Rochester, Minnesota 


So many methods of treatment for occlusive arterial disease have been 
proposed during recent years that it becomes almost impossible to evaluate 
these methods on the basis of personal experience. As an investigator reads 
various papers on the treatment of disturbed circulation, he may gain the 
impression that great clinical improvement may be demonstrated as the 
result of certain methods of treatment. Furthermore, he will note a wide 
discrepancy between the evidence derived from physiologic studies that 
indicates improvement of circulation and the clinical manifestations ac- 
cepted by various workers as evidence of such improvement. 

Several reasons for such a situation come to mind. Some observers fail 
to understand that the natural course of many diseases is marked by 
remissions and exacerbations. Some authors have advocated vigorously 
and enthusiastically their own particular methods of treatment in the 
face of inadequate physiologic foundation for such enthusiasm. 

The physician need not have been long interested in disturbances of the 
peripheral circulation to have noted that some measures accepted ardently 
by the medical profession at one time now are largely disappearing from 
the scene. Also, it is true that some of the machinery devised for treatment 
becomes more nearly obsolescent each year; it is probable that some of 
these devices, in years to come, will be valued chiefly for their antiquity. 
My associates and I have discarded some methods of treatment not only 
because they impressed us as being of little value but also because we 
believed other methods to be simpler and just as good or better. As an 
example, an environmental temperature of 86° F. often produces temporary 
vasodilatation just as well as does some device or drug. 

It is well to emphasize that observations concerning the beneficial re- 
sults of some particular method of treatment which are not based on long 
periods of study are of little value, because disturbances of the peripheral 
circulation tend to regress and progress and because treatment seldom, if 
ever, consists of only one measure or method. 

Occlusion of the abdominal aorta, segmental occlusion of the iliac and 
femoral arteries, thromboangiitis obliterans and arteriosclerosis obliterans 


*Presented as a part of the “Symposium on Cardiovascular Research With Special 
Reference to Treatment,” 2lst Annual Meeting, American College of Chest Physi- 
cians, Atlantic City, New Jersey, June 2-5, 1955. 

Section of Medicine, Mayo Clinic and Mayo Foundation. The Mayo Foundation, 
Rochester, Minnesota, is a part of the Graduate School of the University of Minnesota. 


Copyright, 1956, by the American College of Chest Physicians 
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constitute the major diseases affecting the peripheral arteries. Throm- 
botic occlusion of the abdominal aorta and segmental atherosclerotic dis- 
ease of the iliac and femoral arteries are now treated surgically. 


General Aspects 


The general principles of medica! treatment that apply to these diseases 
are (1) arrest the progress of the disease, (2) dilate uninvolved arteries 
and arterioles, (3) increase circulation mechanically, (4) relieve pain, 
(5) instruct in prophylaxis against injury of ischemic tissue and (6) treat 
ulceration and gangrene. 

The best management is achieved through co-operation of the internist, 
orthopedic surgeon, neurosurgeon and general surgeon, since medical and 
surgical methods of treatment are supplementary and not competitive. 
Generally, no particular difference exists between the treatment of throm- 
boangiitis obliterans and that of arteriosclerosis obliterans. The tissues 
of the extremities in arteriosclerotic patients have less capacity to heal, 
ischemic neuropathy is commoner and the prognosis as to life and after 
operation is poorer because of the greater tendency toward thrombosis in 
visceral and peripheral arteries. These factors may influence the choice of 
procedures to some extent and also the duration of conservative treatment 
when gangrene is present. 


Arrest of Progress of Occlusive Arterial Disease 


Procedures used to arrest the progress of these diseases are (1) cessation 
of the use of tobacco, (2) control of fungous infections, (3) control of 
lipemia, (4) control of diabetes, (5) control of polycythemia and (6) use 
of anticoagulants. 

While these measures may not always be effective, they represent the 
summation of the physician’s ability to attack this phase of the problem. 
Tobacco is certainly a vasospastic agent and also probably a basic etiologic 
factor in almost all cases of thromboangiitis obliterans. Abstinence from 


tobacco is imperative, and there should be no compromise on this point. ‘ 
Lesions caused by fungi may be the starting point for ulceration and 
gangrene in ischemic extremities. Therefore, fungous infections should | 

be treated actively and prophylactically in susceptible persons. However, 


strong fungicides and keratolytic agents should not be used because of 
danger of damage to ischemic tissue. 

Control of lipemia in arteriosclerosis obliterans is often difficult. Use 
of diets that contain little fat is not always effective, and it is difficult for 
the patient to adhere to such diets for long periods. Administration of 
desiccated thyroid, plant sterols, such as sitosterol, and estrogens some- 
times causes a decrease in blood fats. 

Anticoagulants usually are not of practical value for prevention of 
thrombosis in chronic occlusive arterial disease because of the difficulty 
of administering the drugs safely and effectively for long periods, during 
which it is uncertain that thrombosis would have occurred anyway. Anti- 
coagulants are of value in cases of acute arterial occlusion. 
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OCCLUSIVE ARTERIAL DISEASE 


Vasodilatation 


Procedures used for vasodilatation are (1) maintenance of a warm 
environmental temperature, both genera] and local, (2) administration 
of foreign protein (typhoid vaccine) by vein, (3) hypertonic solution of 
sodium chloride given by vein, (4) ethyl alcohol given by mouth, (5) an- 
esthetization of sympathetic nerves or ganglia, (6) regional sympathetic 
ganglionectomy and (7) use of ganglion-blocking agents. 

For hospitalized patients, an environmental temperature of 80° to 85° F. 
produces a considerable degree of reflex vasodilatation. The use of heat 
cradles and boxes for affected extremities is of some value, but the tempera- 
ture of the air in these should be kept at less than 92° F., and the heating 
elements should be protected so that the patient cannot come in contact 
with them in any way. 

Foreign protein given intravenously, which formerly was much used in 
thromboangiitis obliterans, is now being employed less often. The intra- 
venous administration of a hypertonic solution of sodium chloride has 
been abandoned for a long time at the Mayo Clinic. Alcohol taken by mouth 
gives significant vasodilatation and is used routinely for almost all patients 
confined to the hospital. Anesthetization of sympathetic nerves or ganglia 
by injection of procaine hydrochloride or alcohol often produces effec- 
tive temporary vasodilatation. Surgical sympathectomy produces per- 
manent vasodilatation. Of the ganglion-blocking agents, hexamethonium 
bromide given by subcutaneous injection or pentolinium tartrate given 
orally is of doubtful value in cases in which surgical sympathectomy may 
not be advisable. 


Mechanical Aids 


Three types of apparatus have been used to increase circulation by 
mechanical means; these include the oscillating bed, the pavex machine, 
which produces alternating suction and pressure, and the apparatus for 
intermittent venous compression. At best, these are only adjuncts to 
other methods of treatment. The oscillating bed appears to be helpful 
in some cases of severe ischemia and is still being used in most hospitals 
where it is available. Use of the other two devices has been abandoned 
at the Clinic. 


Pain in Occlusive Arterial Disease 


Most patients who have chronic occlusive arterial disease come to the 
physician seeking relief of pain, which may be severe, constant and 
extremely difficult to control. Essentially three types of pain are present 
in occlusive arterial disease, namely (1) intermittent claudication, (2) 
the pain of ischemic neuritis and (3) the pain of ulceration and gangrene. 


Claudication.—Although claudication is rarely a disabling symptom, 
intramuscular injection of tissue extracts, particularly an extract of pan- 
creatic tissue, is sometimes extremely helpful. 


Ischemic Neuritis—Various combinations of barbiturates, salicylates, 
opiates, meperidine (demerol) hydrochloride and alcohol may be necessary 


Vol. XXX 245 
a 
ul 
A 
a 
q 
4 
4 


246 WALTER F. KVALE September, 1956 


in the management of ischemic neuritis, but the possibility of addiction 
always must be kept in mind. Some relief of pain in ischemic neuritis 
has been obtained by performing alcohol or surgical sympathectomy. 
Surgical section or crushing of peripheral nerves is no longer used by 
the neurosurgeons at the Clinic. Amputation for relief of pain is, of course, 
a procedure that all physicians seek to avoid. 

Ulceration and Gangrene.—Procedures used in the treatment of ischemic 
ulceration and gangrene include (1) prophylaxis, such as avoidance of 
mechanical, thermal, and chemical trauma, (2) control of fungi, (3) appli- 
cation of warm soaks with bland solutions, (4) use of wet dressings with 
bland solutions, (5) administration of appropriate antibiotics, (6) appli- 
cation of powdered erythrocytes, (7) débridement of gangrenous tissue and 
(8) amputation of affected digits. 

The best treatment is prevention. It is a disturbing and distressing fact 
that approximately 50 per cent of the ulceration and gangrene seen in 
chronic occlusive arterial disease is initiated by minor unavoidable injury, 
burns from hot-water bottles and electric pads, or other well-intentioned 
but misguided local therapy. Application to ischemic extremities of strong 
antiseptics, “corn cures,” and irritating ointments and solutions is danger- 
ous. To remove surgically an ingrown toenail, corn or callus from an 
ischemic foot is to invite disaster. All patients who have ischemic ex- 
tremities should be instructed in the care of their feet and the avoidance 
of all minor and major injuries. 


The patient who has gangrene or ulceration is best treated in the hospital. 
The extremity should be kept at a level with the hip, being neither elevated 
nor dependent. The use of warm soaks of a solution of boric acid or of 
1:9,000 or weaker solutions of potassium permanganate and the applica- 
tion of warm, but never hot, wet dressings may facilitate drainage and 
hasten sloughing. 


When gangrene or ulceration is present, infection is also present and the 
use of antibiotics may be of considerable value. Use of powdered erythro- 
cytes may expedite healing when ulcers are clean but indolent. Gangrenous 
tissue may be débrided but only after it is well demarcated and has begun 
to separate spontaneously. Amputation of partially gangrenous toes has 
been carried out successfully in recent years. The surgeon should wait 
until signs of infection have disappeared from the site chosen for the 
incision, and the wound should be closed loosely. When gangrene extends 
into the foot, conservative treatment is of little value and amputation 
of the leg will be necessary. 


Proposed Methods of Medical Management 


Several new methods of medical treatment for occlusive arterial disease 
have been advocated enthusiastically in the last few years. Heparin appears 
to have no effect on values for blood fats nor does it appear to abate inter- 
mittent claudication.' Use of a mixture of hydrogenated ergot alkaloids 
(hydergine), according to one investigator, improves peripheral arterial 
circulation.? I have had no experience with it. As already indicated, the 
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subcutaneous injection of hexamethonium bromide is of doubtful value 
in selected cases, According to reports, phenoxybenzamine hydrochloride 
(dibenzyline) increases the temperature of the skin of the toes, an in- 
direct manifestation of improved arterial circulation. A sympathomimetic 
compound, tolazoline (priscoline) hydrochloride, has been shown to increase 
the arterial circulation of normal persons when administered orally, but 
thus far its value in the treatment of occlusive arterial disease is doubt- 
ful and its administration is sometimes attended by disagreeable side 
reactions.*: * My limited experience with the intra-arterial use of histamine 
has not permitted any enthusiasm. Ether given intravenously and the use 
of histidine and vitamin C have failed to provide subjective relief or 
objective evidence of increase in circulation.® 


It is well to point out that many drugs improve the peripheral arterial 
circulation in small or great degree and for short or long periods. Con- 
tinuous long-term therapy with drugs does not appear to be feasible. 


Sympathectomy 


Surgical sympathectomy remains the method of choice for increasing the 
circulation to the skin of the extremities. I prefer surgical sympathectomy 
to medical treatment except when the general condition of a patient im- 
poses an undesirable surgical risk and when the arterial circulation is 
not sufficiently jeopardized to warrant sympathectomy. Chemical sympa- 
thectomy is a useful and justifiable procedure when the risk to the patient 
of surgical sympathectomy appears to be too great and when vasodilata- 
tion is desired for several weeks or months. The use of drugs is preferable 
to sympathectomy in the management of acute arterial occlusion. 


Diagnosis 


Early diagnosis is important in occlusive arterial disease. Ordinarily, 
it is not difficult to make the diagnosis. Aortography and arteriography 
may be necessary in carefully selected cases to uncover segmental disease 
of the aorta or a major artery. If such a lesion is found, appropriate 
surgical procedures can be performed. If the disease is diffuse in nature, 
then institution of adequate active and prophylactic treatment may do much 
to prevent pain, disability, gangrene and economic loss. 


SUMMARY 


1. Occlusion of the abdominal aorta, segmental occlusion of the iliac 
and femoral arteries, thromboangiitis obliterans and arteriosclerosis 
obliterans constitute the major diseases affecting the peripheral arteries. 
The first two conditions are now treated surgically. 

2. The general principles of medical treatment that apply to occlusive 
arterial diseases are to arrest the progress of the disease, to dilate the 
uninvolved vessels, to increase circulation mechanically, to relieve pain, 
to instruct in prevention of injury to ischemic tissue and to treat ulcera- 
tion and gangrene. 


4 
é 
= 
; 
di 
> 
7 
hy 


248 WALTER F. KVALE September, 1956 
3. Abstinence from tobacco is imperative. Anticoagulants are of value 
in acute arterial occlusion but usually are not of practical] value for pre- 
vention of thrombosis in chronic occlusive arterial disease. 

4. Pain in occlusive arterial disease may be due to intermittent claudi- 
cation, ischemic neuritis, or ulceration and gangrene. 


5. Early diagnosis is important. Appropriate surgical procedures can 
be performed if the disease is segmental. If the disease is diffuse, use of 
adequate active and prophylactic treatment may do much to prevent pain, 
disability, gangrene and economic loss. 


RESUMEN 


1. La oclusién de la aorta abdominal, la oclusién segmentaria de las 
arterias iliaca y femoral, la tromboangeitis obliterante y la arteriosclerosis 
obliterante constituyen los padecimientos principales que afectan las ar- 


terias periféricas. Las dos primeras afecciones se tratan ahora quirtrgi- 
camente. 


2. Los principios generales del tratamiento médico que se aplican a los 
padecimientos oclusivos arteriales son: detener el progreso de la enferme- 
dad, los vasos no implicados, aumentar la circulacién por medios mecanicos, 
aliviar el dolor, instruir a la prevencién de herida al tejido isquémico y 
tratar la ulceracién y la gangrena. 

3. La abstinencia del tabaco es imperativa. Los anticoagulantes son de 
valor en la oclusién arterial aguda pero por lo general, no son de valor 
pratico para la prevencién de trombosis en el padecimiento arterial oclu- 
sivo crénico. 

4. El dolor en el padecimiento oclusivo arterial puede ser debido a 
claudicacién intermitente, neuritis isquémica o a ulceracién y gangrena. 

5. El diagnéstico temprano es importante. Los procedimientos quirir- 
gicos adecuados pueden ser llevados a cabo si el padecimiento es segmen- 
tario. Si la enfermedad es difusa el uso de tratamiento activo y profilactico 


adecuado puede hacer mucho para prevenir el dolor, invalidez, gangrena 
y pérdida econémica. 


RESUME 


1. L’occlusion de l’aorte abdominale et l’occlusion segmentaire des ar- 
téres fémorale et iliaque, la thrombo-angéite oblitérante et l’artério- 
sclérose oblitérante constituent les affections majeures qui peuvent atte- 
indre les artéres périphériques. Les deux premiéres peuvent maintenant 
étre traitées chirurgicalement. 

2. Le traitement médical des oblitérations artérielles comporte les prin- 
cipes généraux suivants: arréter le progrés de |’affection, dilater les vais- 
seaux qui ne sont pas encore atteints, accroitre mécaniquement la circula- 
tion, soulager la douleur, donner les conseils qui permettent d’éviter de 
traumatiser les tissus ischémiques et traiter l’ulcération et la gangréne. 

3. Il est absolument indispensable de s’abstenir de fumer. Les anti- 
coagulants ont une certaine valeur dans |’occlusion artérielle aigué, mais 
n’ont généralement pas d’intérét pratique quand il s’agit de lutter contre 
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la thrombose de |’artérite oblitérante chronique. 

4. La douleur dans |’artérite oblitérante peut étre due a une claudica- 
tion intermittente, a une névrite ischémique, a l’ulcération ou ala gangréne, 

5. Le diagnostic précoce est important. Les procédés chirurgicaux ap- 
propriés peuvent étre utilisés si l’affection est segmentaire. Si la maladie 
est diffuse, l'emploi d’un traitement actif adéquat et prophylactique peut 
faire beaucoup pour empécher la douleur, |’invalidité, la gangréne et les 
conséquences sociales. 


ZUSAMMENFASSUNG 


1. Verschluss der Bauchaorta; segmentaler Verschluss der Arteria 
iliaca und Arteria femoralis; Thrombangitis obliterans und Arteriosklero- 
sis obliterans sind die Hauptkrankheiten der peripheren Arterien. Die 
ersten beiden Krankheiten werden heute chirurgisch behandelt. 

2. Die Hauptgrundsatze bei der Behandlung von arteriellen Erkrank- 
ungen, die zum Verschluss dieser Gefiasse fiihren, sind: ein Fortschreiten 
der Krankheit zu verhindern, die nicht befallenen Gefisse zu dilatieren, 
die Zirkulation mechanisch zu verbessern, den Schmerz zu lindern, der 
Entstehung ischimischen Gewebes vorzubeugen und Ulcerationen und 
Gangran zu behandeln. 

3. Tabakverbot ist unerlasslich. Antikoagulantien sind bei akutem Ar- 
terienverschluss wertvoll: fiir die Verhinderung der Thrombose bei chro- 
nisch occlusierenden Arterien-Erkrankungen niitzen sie jedoch im all- 
gemeinen wenig. 

4. Schmerzen bei occlusierenden arteriellen Erkrankungen kénnen auf 
die Claudicatio intermittens, ischimische Neuritis oder Ulceration und 
Gangrin zuriickgefiihrt werden. 

5. Friihdiagnose ist wichtig. Bei segmental begrenzten Erkrankungen 
kénnen geeignete chirurgische Massnahmen angewandt werden. Bei dif- 
fusen Erkrankungen kénnen zur Verhinderung von Schmerz, Gangrin 
und Invaliditaét gleichermassen aktive und prophylaktische Massnahmen 
angewendent werden. 
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Atypical Acid-fast (Chromogenic) Organisms 
Complicating Pulmonary Disease* 


HYMAN FLORENCE, Captain, MC** 


San Antonio, Texas 


Introduction 


The purpose of this essay is to present a review of the literature con- 
cerning a new subject of controversy, and to attempt some evaluation 
of the question of whether or not chromogenic acid-fast bacilli produce 
pulmonary disease. The discussions which follow are based upon original 
case presentations taken from the records of several hospitals in the Texas 
Medical Center and represent the largest single collection of case studies 
to be reported on this subject up to the present time. In addition to the 
clinical case presentations, a considerable amount of laboratory data is 
included and discussed with the hope of stimulating more interest in 
morphology, staining properties, cultural characteristics, animal inocula- 
tion and in vitro susceptibility studies of chromogenic acid-fast organisms. 


Case Presentations from the Texas Medical Center 


A total of 23 patients with pulmonary disease from whom chromogenic 
acid-fast bacilli were recovered by cultures of sputum, gastric contents or 
surgically resected specimens constitute the basis of this report. In a 
series of 15 patients from one hospital,+ all of whom were originally 
thought to have pulmonary tuberculosis, only chromogenic orgar. sms 
were recovered from 14 patients before definitive chemotherapy was begun. 
In one patient chromogenic acid-fast bacilli were recovered during chemo- 
therapy. Twelve of the 15 were treated with anti-tuberculous drugs, and 
three received no specific treatment for tuberculosis. Five of the medically 
treated patients converted cultures of sputum or gastric contents from 
positive to negative while receiving anti-tuberculous drugs. Four re- 
quired surgical resection, all of whom converted bacteriologically after 
surgery. Only chromogenic organisms were cultured from the surgical 
specimens. It was noted that these four patients tolerated surgery well 
with no complications or spreads as compared to those with similar exten- 
sive disease due to Mycobacterium tuberculosis. It was noted that patients 
with chromogenic organisms did not convert bacteriologically as readily 
on anti-tuberculous chemotherapy as those with the human strain of 
tuberculous infection (11). Eight cases from other hospitals t in the 
medical center are reported in this review. 


*First prize Essay, 1955 Essay Award Contest, sponsored by the American College of 
Chest Physicians. 


**Baylor University, College of Medicine, Houston, Texas. Presently at Brooks Air 
Force Base. 


+Veterans Administration Hospital. 


tHouston Tuberculosis, Hermann, Methodist, Jefferson Davis, Texas Children’s Hos- 
pitals. 
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Case 1: This 43 year old truck driver was first known to have pulmonary dis- 
ease in 1947, and was hospitalized from September 16, 1947 until March 24, 1949. 
At that time, bilateral pneumothorax had been established, and his disease had been 
arrested. The pneumothorax was continued under the care of a private physician 
until July, 1952, when pneumothorax was discontinued as an elective procedure. He 
remained clinically well until suddenly on November 25, 1953, he began to experience 
chilliness, fever and productive cough. X-ray film of the chest revealed that there 
had been some reactivation of pulmonary disease in the left upper lobe. Sputum cul- 
tures of December 23, 1953 and January 14, 1954, were chromogenic and positive for 
acid-fast bacilli. The colonies in all these cultures were atypical for the tubercle 
bacillus, being smooth and round in appearance, and butyrous in consistency. They 
were then transferred to Dubos’ Tween albumin medium to observe for the formation 
of serpentine cords characteristic of virulent mammalian strains of the tubercle bacillus. 
None of the cultures manifested this characteristic. Streptomycin given three times 
a week and 16 grams of PAS daily had been started on December 23, 1953 and had 
been continued until the time of admission to the hospital. 


Physical examination on hospitalization revealed’ a well developed, well nourished 
man who did not appear to be ill. Examination of the chest revealed it to be sym- 
metrical and there was a slight lag in the excursion of the medial costal margins and 
the left scapular region, A few medium posttussive rales were heard over the left 
posterior apex. The remainder of the physical examination at that time was essentially 
negative. Following admission to the hospital, streptomycin and PAS were continued 
at the same previous dosage, and he remained afebrile. A purified protein derivative 
skin test was positive on May 7, 1954, revealing a 1 cm. area of edema. The decision 
was made to resect the diseased area in the left upper lobe, which was manifested by 
a persistent cavity. His sputum and cultures were consistently positive for the atypical 
acid-fast chromogenic organism. It could not be determined exactly whether this or- 
ganism was a variant of a tubercle bacillus or whether it represented a form of 
saprophytic organism which was acid-fast in stain. Guinea pig inoculation studies 
revealed no disease process. On August 25, 1954, the apical posterior segment of the 
left lung was removed. The postoperative course was smooth with no secondary compli- 
cations or spreads. A smear of this resected cavity revealed numerous acid-fast or- 
ganisms, and this culture subsequently had the same characteristics of the previous 
ones with chromogenic organisms. 


Laboratory Data 


Routine urinalysis, hemogram and blood serology were all within normal 
limits. Both concentrate and cultures were positive for acid-fast bacilli 
on April 23, 26, May 5 and July 7, 1954 and only chromogenic cultures 
developed. The colonies of these were atypical for tubercle bacilli, and 
subsequently virulent studies with these organisms were carried out. The 
cultures became chromogenic at room temperature. Some of the organisms 
were injected into a guinea pig, but did not cause clinical disease with 
the exception of localized abscess and some regional lymphadenopathy. 
Cultures of the regional lymph nodes revealed no bacilli. There were other 
virulence studies by laboratory methods done on these organisms which 
did not reveal them to be virulent by the usual standards of tubercle 
bacilli. Therefore, this organism cultured from the sputum was atypical 
for tubercle bacilli, but nevertheless the disease process seemed to behave 
as tuberculosis in the patient. On a surgical specimen removed August 25, 
1954, numerous acid-fast organisms were seen on smear, and cultures were 
positive for the same type of organism previously described. Sputum 
specimens on September 13, 27, 28, 29 and November 8, 1954, were 
negative to both concentrate and culture. He had converted bacteriologi- 
cally after resection. 
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Pathology 
Gross: 

Specimen consisted of the upper lobe of the left lung. The pleural surface 
was grey-blue and fairly smooth with a few scattered fibrous tags. On 
cut surfaces numerous nodules up to 3 cm. in diameter were composed of 
yellow grey friable material surrounded by a rim of dense white fibrous 
tissue. Some of these were confluent and a few small similar nodules were 
present in the surrounding parenchyma. The intervening parenchyma 


was dark blue-grey to black with coarse fibrous strands evident through- 
out. No cavitation was apparent. 


FIGURE 1: Top two test tubes, mycobacterium tuberculosis; lower two test tubes, 
chromogenic mycobacteria. 
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Microscopic: 

Several sections from the lung were similar. Extensive areas of amorph- 
ous granular debris replaced the lung tissue. These areas were surrounded 
by a hyalinizing fibrous tissue lightly infiltrated with lymphocytes, a rare 
multinucleated giant cell of the Langhans type and fairly numerous 
macrophages having foamy or vacuolated cytoplasm. In other areas the 
air spaces were somewhat distorted and many were partially collapsed. 
There was an increase in delicate interstitial connective tissue with diffuse 
light infiltrations of lymphocytes and macrophages. Some smaller bronchi 
were dilated and the walls were moderately thickened by fibrous tissue 
infiltrated with similar inflammatory cells. The walls of some arteries 
were thick with some hyaline change apparent. 

X-ray Films: 

The chest roentgenogram on October 10, 1952, revealed the appearance 
of the chest after the bilateral pneumothoraces had been re-expanded. 
In the right lung field there was an area in the apex which was more or 
less devoid of lung markings and was not clearly delineated as a cyst or 
cavity. In the first anterior interspace on the right side there were some 
nodular infiltrations. In the left upper lung field in the first anterior inter- 
space and behind the second anterior rib there were irregular and rather 
dense nodular shadows. The right and left costophrenic angles were blunted ; 
otherwise no abnormality was seen. The next film on December 3, 1953 
revealed that there had been no change in the appearance of the right 
upper lung field, but there had been change in the left upper lung field 
with new infiltration extending up into the left apex and an increase in 
the amount of density in the first anterior interspace. No definite cavity 
was noted on that film. Laminograms made in May 1954, delineated the 
cavity. A film on August 18, 1954, prior to surgery, revealed no change 
in the right upper lung field. There had been contraction and clearing 
of the disease in the left upper lung field. The bulk of the residual nodular 
density had then contracted up behind the first anterior rib, and a cavity 
2 cm. in diameter was noted behind the first rib and clavicle. The film 
dated December 9, 1954, revealed absence of the fifth rib posteriorly on 
the left side. No nodular density was seen in the left upper lung field. 
There were some irregular hazy shadows which extended up into the left 
apex behind the first rib representing pleural reaction, apparently from 
the previous operation. The right upper lung field remained essentially 
unchanged. 


Comment: 


The significance of this case is that extensive pathologic involvement 
of the lungs was produced, and only chromogenic acid-fast organisms 
were consistently cultured from the sputum and surgical specimens. This 
demonstrates that these organisms are potential pathogens for humans 
and may produce both gross and microscopic lung disease similar to 
tuberculosis, as illustrated in Figures 8 and 9. On animal inoculation these 
organisms did not produce the characteristic response—namely, the injected 
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guinea pigs did not react to the inoculum—whereas the H37Rv strain, 
Mycobacterium tuberculosis, produces pathologic lesions and death of the 
guinea pig. This poses the question whether the quinea pig inoculation test 
should be continued to be considered determinative for the pathogenicity 
of all types of Mycobacteria. Physicians should not overlook nor ignore 
this significance when these organisms are reported on cultural growths, 
for x-ray film follow-up seems to be indicated. 


Case 2: This 21 year old female had the original diagnosis of tuberculosis made in 
1949 and received streptomycin for a six week period as an out-patient in August and 
September, 1949. In November, 1949, she had left phrenic crush, and pneumoperitoneum 
‘was instituted. She had several positive sputums prior to August, 1949. In March, 
1950, the sputum culture was negative, and she had a series of seven negative cultures 
through November, 1952. Uptime was started in December, 1952, on an out-patient 
basis and was gradually increased until about the middle of 1953, when she was on 
eight hours of uptime and was employed as a messenger girl for a downtown store. 
She did well, and was a regular attendant at the out-patient clinic where pneumoperi- 
toneum was maintained. On April 26, 1954, she had an episode of spontaneous hemop- 
tysis, coughing up about a teacupful of fresh, bright red blood. She was seen in the 
out-patient clinic where it was felt that she had probably had a spread of her disease 
in the left lung and she was placed on bed rest at home and on the waiting list at the 
hospital. The sputum obtained on May 24, 1954, was found to be acid-fast positive on 
concentrate and cultures were all chromogenic. Streptomycin and para-aminosalicylic 
acid were started on May 31, 1954. She was admitted to the hospital on August 31, 
1954 and pneumoperitoneum was discontinued after admission. She did well at the 
hospital and there had been no further hemoptysis. All sputum cultures and concen- 
trates with the exception of one isolated specimen on May 24, had been negative. She 
was bronchoscoped as an out-patient and no evidence of endobronchial disease was 
found. A bronchogram was performed on January 31, 1955 and it showed the left 
upper lobe contracted with evidence of dilatation of the bronchial tree. There was in- 
complete filling probably due to the contracted lobe. She was treated on 1 gram of 
streptomycin twice a week and sodium PAS 5% grams three times a day. On March 2, 
1955, left upper lobectomy was performed, and it was especially noted that the patient 
tolerated surgery well—in considering the extensiveness of the pathological process. 
Bacteriology revealed acid-fast bacilli from aspiration of the surgical specimen, and 
only chromogenic organisms were produced on culture, 


Pathology 
Gross: 


The specimen consisted of three portions. The first was a formalin-fixcd, 
somewhat distorted upper lobe of the left lung measuring 10 x 6.5 x 3.5 cm. 
Over some areas of the pleural surface were fibrous tags. On cut surfaces, 
much of the parenchyma was firm and non-aerated. In the periphery were 
scattered well circumscribed nodules up to 0.3 cm. in diameter. These 
were composed of a peripheral layer of firm white tissue and a center of 
soft yellow cheesy material. In the apex the lung tissue was grey with 
marked fibrosis in an area about 1.5 cm. in diameter. 

The second portion consisted of an irregular fragment of a bronchus. 
The third portion consisted of several lymph nodes varying from 1.3 to 
0.5 cm. in greatest dimensions. On cut surface these contained abundant 
black pigment. 


Microscopic: 


Five sections of lung and one section of bronchus were studied. In two 
sections of the lung air spaces contained extravasated blood, lipoid laden 
or vacuolated macrophages. Many alveolar walls were slightly thickened. 
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Sections of bronchi were ectatic with plicated mucosal linings and with sub- 
mucosal zones heavily infiltrated by lymphocytes. Many ectatic bronchi 
contained inspissated mucoid material. In some areas the subjacent mus- 
cularis was partially destroyed. The pulmonary arteries had moderate 
endothelial thickening. The other three sections of lung contained circum- 
scribed foci with central areas of caseation necrosis. The necrotic debris 


FIGURE 8 (Case 1): Cut surface 

of the resected left upper lobe of the 

lung. Many large circumscribed 

areas of caseation necrosis are well 

defined. Some of them are confluent 

MM 1 2 ? and a few daughter tubercles are 
evident. 


FIGURE 9 (Case 1): Histologic 
section from lung. An area of nec- 
rosis is surrounded by hyalinizing 
fibrous tissue infiltrated by scattered 
lymphocytes and fairly numerous 
macrophages having foamy or vacu- 
olated cytoplasm. 
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was granular with a moderately homogenous acidophilic staining property. 
About the periphery of each of these areas was a layer of hyalinizing 
fibrous tissue with an occasional multinucleated giant cell of the Langhan’s 
type and with sparse lymphocytic cell infiltration. In one section were 
several miliary granulomatous foci made up of epithelioid cells with sur- 
rounding infiltrates of lymphocytes and occasional multinucleated Lang- 
han’s giant cells. 


In sections of three lymph nodes the follicles were prominent. There 
was heavy diffuse infiltration of black granular pigment. Many vacuolated 
macrophages were scattered diffusely through these lymph nodes. 


Pathologic Diagnosis: 


Lung, left upper lobe, multiple proliferative and fibrocaseous granulo- 
mata, consistent with tuberculosis. 


Lymph nodes, anthracosis, moderate; reticuloendothelial hyperplasia, 
slight. 


Comment: 


It is significant that the cultures including that from the surgical 
specimen have revealed chromogenic acid-fast organisms. This demonstrates 
a chronic fibrotic type disease process of the lung resembling tuberculosis 
clinically and pathologically, both grossly and microscopically. The fact 
that they do not produce the same animal inoculation results as the H37Rv 
strain, Mycobacterium tuberculosis, does not mean that they are insignifi- 
cant organisms. They should not be overlooked when cultured for it seems 
that they may produce pathologic processes and hypersensitivity responses 
manifested by an individual host-organism relationship. Another factor 
of significance is that this patient was reported to have tolerated the 
surgical procedure well as compared to those with similar type extensive 
lung disease caused by Mycobacterium tuberculosis. 


Case 3: This 50 year old male had a history of acute episodes of rheumatoid arthritis 
for seven years prior to his admission to the hospital on October 28, 1954. Four months 
prior to this admission for borderline cardiac failure, he began to notice persistent low 
grade fever and increasing generalized weakness and weight loss. Associated with 
this was chronic productive cough and pains in the right lower extremity and the left 
upper extremity. This had been followed by weakness and loss of sensation and 
astereognosis. 

Physical examination—Blood pressure 120/80. He was weak, malnourished, pale, 
continuously coughing and unable to walk. Ears, nose, throat: negative. Audible 
cardiac friction rub. Cardiomegaly noted. Lungs clear. Abdomen negative. Pitting 
ankle edema. Neurological examination revealed loss of sensation and astereognosis 
in the right foot and left hand. Other signs essentially negative. 

During his first few days in the hospital, his situation was precarious, and he was 
immediately digitalized and started on ACTH, Dramatic improvement was noted in 
24 hours. X-ray examination of the chest showed lesions suggestive of tuberculosis. 
He was started on streptomycin and isoniazid and has been continued on the same 
drugs. Bacteriologic reports revealed acid-fast organisms and only chromogenic cul- 
tures developed. He reacted to purified protein derivatives. Guinea pig inoculation 
studies revealed no pathological process. Throughout his hospital stay, he had gained 
in strength and his cough had diminished markedly. It was found that he needed at 
least 40 mg. of ACTH daily and became quite weak with less than this amount. His 
condition greatly improved in the hospital with the administration of cortisone and 
ACTH in spite of the roentgenologic and bacteriologic evidence of tuberculosis. Onl 
chromogenic Mycobacterium developed on culture from his sputum and gastric speci- 
mens. At the present time he is doing well clinically. 
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Comment: 


This patient clinically and on x-ray film inspection was shown to have 
extensive pulmonary involvement compatible with tuberculosis. Bacterio- 
logic studies revealed acid-fast organisms which were only chromogenic 
on culture. He was treated with cortisone for the collagen disease process— 
polyarteritis nodosa—in addition to anti-tuberculosis drugs to control the 
lung disease. In spite of cortisone in the face of recurrent active tubercu- 
losis, this patient showed marked improvement during hospitalization, It is 
well known that the H37Rv strain of Mycobacterium tuberculosis produces 
a rapid and marked spread of the disease process when cortisone is asso- 
ciated. As shown in another case to be presented in this report, chromogenic 
Mycobacteria did not seem to be affected in their potential lesion produc- 
ing properties by the administration of cortisone. In both patients pre- 
sented, anti-tuberculosis chemotherapy controlled the disease processes 
very well. Clinically it is of significance to the physician to know whether 
a tuberculous process is chromogenic or whether Mycobacterium tuberculo- 
sis is present, for cortisone administration apparently is contraindicated 
in the presence of the latter. More case studies are needed to evaluate the 
extent of cortisone effect on chromogenic Mycobacteria in order to sub- 
stantiate the above observation. 

Case 4: This 48 year old pipe line worker had a history of having had influenza and 
pneumonia during the 1918 influenza epidemic. He apparently had an uneventful re- 
covery. In 1921, when he was taken into the Navy he was told that he had some scars 
on his lungs, In 1944 and 1948, when he had complete medical examinations he was 
again told about the scars; however, there was no evidence of active pulmonary dis- 
ease. He went to South America in 1951 to do construction work and remained there 
until September 1955, He was in an accident in which he sustained a skull fracture. 
A routine chest x-ray film taken while he was hospitalized was reported as show- 
ing evidence of tuberculosis. He was re-x-rayed on several occasions and seen by 
several radiologists and internists. He reacted to purified protein derivative. Sputum 
examinations were reported negative and on September 8 he was released from the 
hospital. He was told there was no activity of his tuberculosis. Six weeks beforehand 
while working in New Mexico he developed herpes zoster following “getting a piece 
of metal in his eye while welding.” He had the typical eruption of herpes zoster over 
the distribution of his right superior branch of the trigeminal nerve. Fifteen days 
prior to admission he developed typical symptoms of tic douloureux and on admission 


chest microfilm revealed some adhesions in the left pleural base, bilateral apical fibrosis, 
more marked on the right side. 


X-ray Report: 

Stereoscopic, postero-anterior and single left lateral] projections of the 
chest showed flattening of both leaves of the diaphragm with some increase 
in antero-posterior diameter of the chest and hyper-aeration bilaterally. 
In addition, there were multiple areas of bleb formation, particularly in the 
apices, but also in the bases. On the right, in addition, in the upper lung 
field, there was some fibrotic scarring. The appearance was not suggestive 
of active pulmonary disease, but probably due to previous tuberculosis, 
as well as pulmonary emphysema. 


Impression: 


1. Generalized pulmonary emphysema, with multiple bleb formation. 

2. Probable pulmonary tuberculosis, right upper lung. Activity not 
suspected. 

3. Pleural scarring, left base. 
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Comment: 


The significance of this case is that the patient had been suspected of 
having tuberculosis for 34 years—at no time was the diagnosis definitely 
established nor was he treated for the disease because the human type 
strain of tuberculosis was not isolated. Recent x-ray film examinations 
report probable pulmonary tuberculosis of the right upper lung, activity 


tal 


FIGURE 13 (Case 2): Cut sur- 
faces of left upper lobe of lung. 
The parenchyma is partially col- 
lapsed. Bronchi are somewhat di- 
lated and thick-walled. Through- 
out the parenchyma are scattered 
small tubercles, some of which are 
confluent. In the apical portion, the 
parencyhma is composed of fibrous 
tissue which distorts the usual 
architecture. 


FIGURE 14 (Case 2): Histologic 
section of a tubercle in the lung. 
An area of caseation necrosis is 
surrounded by hyalinized fibrous 
connective tissue lightly infiltrated 
with lymphocytes and scattered 
macrophages having foamy or vac- 
uolated cytoplasm. 


261 

7. 

' L 

: 
a a 

ay 

ill 

a 


September, 1956 


Z 
= 
Z 
= 
> 
= 


-Ul JUBUTWIOp JOU SI ‘paesavjua Ajesnyip SI SI Spfey Bun, ey} Jo 


Lt 9t st 


262 
| 
| 
‘= f 
J 
| 
| ‘ ali 
e 
| | # 


Vol. XXX ATYPICAL ACID-FAST ORGANISMS 263 


not suspected. Bacteriologic studies revealed acid-fast organisms which 
developed chromogenic cultures. 


Research investigators have shown that the H37Rv strain of Mycobac- 
terium tuberculosis is potentiated greatly in its pathogenic property by 
the administration of cortisone. This patient was treated with cortisone 
and the pulmonary condition during hospitalization was considered es- 
sentially unchanged. If the lung alterations were produced by this chromo- 
genic organism, which was cultured, it would seem that cortisone has a 
different effect on lung disease produced by this organism. This would 
be of significance with patients who require cortisone and who have 
suspected or diagnosed tuberculosis—when chromogenic cultures develop 
—such as the patient with polyarteritis and tuberculosis also reported in 
this review. The physician in those cases would be treating other disease 
entities without necessarily advancing the pulmonary disease process. 
More case reviews on this subject are indicated. 

Case 5: This one and one-half year old male had intermittent swelling in the cervical 
region for seven months prior to admission. Associated with the swelling was a fever 
of 101-103 degrees F, An osteopath made the diagnosis of “sore throat” and treated the 
recurrent regional swelling with penicillin injection. Over a period of two to three 
weeks therapy the swelling always seemed to subside to normal. The swelling subse- 
quently spread to the area in front of and behind the right ear. A diagnosis of mumps 
was made, and he was again given penicillin with the regression of nodal size (no other 
mumps in family or neighborhood at the time). The total number of swelling re- 
eurrences was five. The last time the swelling occurred, it was without fever or other 
symptoms. There was no history of raw milk, cat scratch, contact with known tuber- 
culosis, and the patient had remained in this part of the country. This time there was 
no waxing and waning in the size of the node. A positive tuberculin patch test and 


purified protein derivative test and negative chest x-ray film were reported. During 
this time a subcutaneous abscess developed. 


Physical examination was essentially negative except for a 2 x 4 cm. firm, rubbery 
mass over the right sterno-mastoid region at about its mid-portion and with fluctuant 
center about 1 cm. in diameter. No heat or tenderness was present. It was not fixed 
to adjacent tissues. The posterior cervical nodes were moderately enlarged. A culture 
of the spinal fluid and needle aspiration of the cervical region revealed acid-fast or- 
ganisms, which developed only chromogenic cultures. Under general anesthesia a 
necrotic subcutaneous area with 2-4 cc, of caseous appearing pus was excised and the 
tract from this area was traced to a large 2 x 3 cm. node in the cervical chain, This 
one and two adjacent matted nodes were excised. The pus was odorless. 


Pathology 
Gross: 


The specimen consisted of three fused lymph nodes having overall dimen- 
sions of 3 x 2 x 2 cm. Cut surfaces were homogenous pale grey. 


Microscopic : 


Within the stroma of several large lymph nodes and extending widely 
beyond the capsules, there was a chronic inflammatory granulomatous 
process consisting of large, irregular centers of necrosis surrounded by 
epithelioid cells, macrophages, lymphocytes, and a few multinucleated cells 
of the Langhans type. In acid-fast stains the necrotic debris in the center 
of the granuloma contained an occasional acid-fast bacillus morphologically 
consistent with Mycobacterium tuberculosis. The adjacent lymph nodes 
contained large active germinal centers and had the appearance of non- 
specific chromogenic inflammation. A small portion of skin was present. 
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The immediate subcutaneous tissue was densely infiltrated with chromo- 
genic inflammatory cells and contained a few discrete granulomas. 


Diagnosis : 
Lymph nodes, cervical, lymphadenitis due to tuberculosis. 


Comment : 


This case emphasizes the fact that although extensive lymph node ne- 
crosis and caseation was found in the cervical region and even with 
chromogenic Mycobacteria in the spinal fluid and surgical aspirate cultures, 
no pulmonary involvement was found. Under similar conditions, but with 
Mycobacterium tuberculosis, one would expect pulmonary changes—for 
the H37Rv strain of tuberculosis metastasizes readily, especially so if the 
spinal fluid were to contain that type of organism. As shown in the cases 
in this review, the pathologic processes produced by chromogenic Myco- 
bacteria seem to be localized and appear to spread to contiguous tissues 
rather than distant structures, although the allergic manifestations as 
shown by a positive tuberculin test is considered to be a diffuse allergic 
phenomenon. 

Another point of major significance is that the gross and microscopic 
appearances of the surgical specimen were indistinguishable from gross 
and microscopic pathological processes produced by H37Rv strain Myco- 
bacterium tuberculosis. This seems to indicate that these organisms may 
produce disease—varying in response to the individual host-organism re- 
lationship. 


Case 6: This two year old female developed cervical lymphadenopathy over a two 
month period prior to admission. When first noted, it was about an inch and a half 
in diameter. The mass apparently had not caused pain and was never noted to be 
red over the surface. She had continued to have an excellent appetite, but had lost 
two and one-half pounds in a month. She had no fever, but had been treated by two 
different doctors with penicillin for probable abscess from tonsillitis. Due to allergy 
to penicillin, she was continued on Terramycin. No pain on eating and no difficulty in 
swallowing was reported. No excessive or decreased salivation nor pain with chewing 
had been noted. Past history and development was essentially negative except for the 
history of bronchial pneumonia three times within the past year. Family history re- 
vealed that the mother had suggestive pulmonary tuberculosis in an x-ray survey three 
years before; however, a full sized chest x-ray film follow-up examination was not 
diagnostic. 

Physical examination in the clinic revealed a well developed, well nourished, two 
year old who appeared to be in no acute distress and did not appear chronically ill. 
Temperature was 97 degrees F., pulse rate was 120, respirations 24. The throat re- 
vealed moderate injection of the posterior pharynx and both tonsils were hyper- 
trophied but were not cryptic. On examination of the neck a large, firm palpable mass 
was noted in the right anterior cervical submandibular area at the angle of the man- 
dible, The mass was firm and non-tender and appeared to be approximately 5 x 7 x 3 
em. in size. It was slightly movable, and the overlying skin was not red or hot. Small 
shotty lymph nodes were noted in the anterior cervical chain on the left side. There 
was no stiffness of the neck. The remainder of the physical examination was essentially 
within normal limits. The large mass on the right side of the neck was aspirated and 
approximately one and one-half cc. of greenish-yellow pus was obtained. This material 
was cultured and later grew out only chromogenic Mycobacterium which was sensitive 
to penicillin, Erythromycin, Aureomycin, Achromycin, Terramycin, Chloromycetin and 
Streptomycin. It was not sensitive to Gantrisin or triple sulfa. A smear of the culture 
revealed acid-fast bacilli. The involved lymph nodes on the right side of the neck 
were excised and a pathologic diagnosis of tuberculosis was obtained. 


\ 

| 


ATYPICAL ACID-FAST ORGANISMS 


Pathology 
Gross: 


Specimen consisted of a roughly ovoid, red-gray lymph node to which are 
adherent two similar smaller lymph nodes. The largest was 3.5 by 2.2 by 
1.2 em. The smaller were 2.2 and 1.7 cm. in maximum dimensions respec- 
tively. The lymph fiodes were adherent along one surface only and else- 
where were covered by intact capsules. On cut surfaces there was coales- 
cence of the three individual nodes. Within the firm, gray parenchyma 
were multiple stellate areas composed of caseous yellow material. 


Microscopic: 


There were numerous large and small granulomatous structures, many 
having centers of caseous necrosis. The tissue surrounding the necrotic 
areas was composed of epithelioid among which were a few Langhans type 
giant cells. A ring of lymphocytes surrounded this latter area. Numerous 
small granulomas without centers of necrosis were present in the surround- 
ing tissue. Acid-fast stain revealed the presence of a rare, acid-fast or- 
ganism. 


Diagnosis: 
Lymph node, cervical, tuberculous lymphadenitis. 
Comment: 


In this case, the gross and microscopic pathologic processes were again 
diagnosed as tuberculosis—numerous small granulomas and caseous ne- 


FIGURE 18 FIGURE 19 


Figure 18 (Case 3): There is still some residual fibrosis in the periphery of the left 
upper lobe and in the apex. Cavitation is not identified. The heart is within normal 
limits for size and contour.—Figure 19 (Case 4): There is moderate generalized emphy- 
sema. There is slight fibrosis in the right apex, which on single examination would be 
interpreted as the result of earlier tuberculosis. The prominence of the left hilar shadow 
might be lymphadenopathy of long standing due to old tuberculous infection. Again, 
on a single film, the possibility of bronchogenic carcinoma might be considered, 
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crosis having been described. The bacteriological reports revealed that 
only chromogenic Mycobacteria were cultured from the aspirate before 
drug therapy and also from the surgical specimen. As in the previous case 
presented in this review, the chest x-ray film was negative, and there was 
a strongly positive purified protein derivative and positive patch test. This 
signifies that these chromogenic organisms tend to produce a localized 
disease process resembling tuberculosis clinically and pathologically. How- 
ever, even with the allergic manifestations to the tuberculin tests, the 
chest x-ray films remained within normal limits. This is in contrast to 
what may be anticipated were such an extensive abscessed area of the 
cervical region involved with the H37Rv strain Mycobacterium tuberculosis 
which produces a similar but more widely scattered pathologic process 
throughout the tissues of the body—and which has an affinity for lung 
tissue. More case reviews are indicated to determine whether chromogenic 
organisms spread by contiguous and coherent tissues rather than metasta- 
size and develop distant foci. 

Case 7: This 67 year old male was admitted to the hospital on January 10, 1950 for 
venous thrombosis of the small intestine, X-ray film of the chest at that time revealed 
a “small homogenous triangle shaped area of consolidation projected in the left lateral 
costophrenic gutter, probably the result of a pulmonary infarct.” He was readmitted 
to the hospital on December 26, 1953 with the chief complaint of a “head cold” for six 
days, and sharp “grabbing” pains in the left anterior chest—especially on taking a 
deep breath. It was reported that he had been coughing up about one-half cup of puru- 
lent sputum for the past few years—never blood-tinged, and that he had “asthma” for 
seven years. 

Physical examination revealed a severely dyspneic 67 year old fairly well developed, 
well nourished male who kept his hand placed over the lower left anterior chest. There 
were moist rales and wheezes throughout both lung fields. A friction rub was present 
over the left lower anterior chest syncronous with respiration. Breath sounds were 
faint over the lower anterior and posterior left chest, and there was dullness to per- 
cussion in the same area. Percussion in that region increased the pain. Cardiac exami- 


nation was unsatisfactory because of loud rales and wheezes. Other signs were essen- 
tially negative except for slight ankle edema. 


Laboratory 
Sputum Examination : 


Negative for tumor cells on three consecutive reports. 


X-Ray Films: 

December 26, 1953 slightly patchy and homogenous density at the left 
base, suggesting non-specific pneumonitis with possible associated pleuritis. 

December 29, 1953 partial clearing of the pneumonic consolidation in 
the lingular portion of the left upper lobe since December 26, with minimal 
residual changes. 

January 5, 1954 bronchogram revealed incomplete filling of all of the 
bronchi of the left lower lobe and inferior segment of the lingula—however, 
the examination was considered negative bilaterally. There remained some 
residual pneumonitis present in the region of the lingula portion of the 
left upper lobe. 


Electrocardiogram : 


Revealed somatic tremors. Occasional premature auricular beats. Left 
ventricular preponderance. 
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Bacteriology 
Acid Fast Bacilli Smear Culture 
December 28, 1953 None Seen No growth after eight weeks 
December 29, 1953 None Seen No growth after eight weeks 
December 30, 1953 None Seen Chromogenic Mycobacterium 


developed three weeks after 
patient’s discharge 


Comment: 


This patient was treated with drugs for cardiac failure and pneumonitis. 
The fact that chromogenic acid-fast organisms appeared after discharge 
from the hospital did not attract attention of the physician for he was not 
aware that they may produce disease processes. The significance of this 
case is that any patient with pulmonary symptoms and whose cultures 
develop chromogenic Mycobacteria should receive a periodic and regular 
follow-up study. As shown in the other cases presented in this review, 
especially by the ilustrations of the extent of the pathologic lesions, it 
appears that these chromogenic organisms may produce extensive lung 
disease. Every physician is obligated to follow patients with organisms 
of this type until clinical and diagnostic procedures indicate no production 
or progression of pathologic processes. 


Case 8: This 51 year old female had lobotomy and vague history. She complained 
of asthma since 1942 and sinus and larynx trouble during the past few years. She 


FIGURE 23 FIGURE 24 


Figure 23 (Case 6): The lung fields are clear, the heart and mediastinum normal. There 
is no evidence of pulmonary disease. The submandibular soft tissue swelling on the right 
can be identified in the film.—Figure 24: There has been no change in the appearance 
of the chest since October 27, 1954. There is no evidence of pulmonary disease. 
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stated that she had chronic non-productive cough during the past two years and had 
frequent upper respiratory infections. Anorexia nervosa was noted. She fatigued 
all the time and had difficulty sleeping. She stated that she was allergic to all mycin 
drugs. Past history and family history were essentially negative. Review of symp- 
toms revealed some shortness of breath. Other symptoms were not remarkable. Physi- 
cal examination revealed mild cardiomegaly and moderate wheezing scattered over the 
entire chest. Other signs were essentially negative. 

X-ray film revealed bilateral apical active inflammatory disease. Tuberculin skin 
tests were positive. Sputum was negative for acid-fast bacilli. Single x-ray film re- 
vealed questionable tuberculosis. This patient was discharged from the hospital and 
subsequent culture reports revealed chromogenic Mycobacteria which were positive on 
acid-fast smear. 


Sas. ced FIGURE 25 (Case 6): Cut surfaces 
: Th ATUL of the lymph nodes revealing a com- 
é 3 4 5 6 


which are varying sized irregular 
areas of necrosis. 


FIGURE 26 (Case 6): Histologic 
section ef lymph node. Several small 
granulomata are evident. These con- 
sist of a central zone of necrosis sur- 
rounded by a layer of epithelioid 
cells rimmed by an infiltration of 
macrophages and lymphocytes. A 
single multinucleated giant cell is 
present in this field, 
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Comment : 


The x-ray film, bacteriologic, and clinical findings were that of tubercu- 
losis. The fact that chromogenic organisms, as shown in the illustrations 
in this review, may produce extensive pathologic alterations, this patient 
should be followed for tuberculosis, In regard to the chromogenic cultures 
developing after discharge from the hospital does not indicate that she 
should go untreated, for the process may accentuate itself. If these organ- 
isms are pathogens, then it is the physician’s moral obligation to closely 
follow and treat any patient with acid-fast organisms and a culture report 
of chromogenic Mycobacteria. 


DISCUSSION AND SUMMARY 


This essay was presented to attempt some evaluation of the question 
of whether or not chromogenic acid-fast bacilli produce pulmonary disease. 
Original case presentations taken from the records of several hospitals in 
the Texas Medical Center were reviewed, eight of which were discussed 
in detail. In addition to the case presentations, a considerable amount of 
laboratory data was presented and discussed with the hope of stimulating 
more interest in morphology, staining properties, cultural characteristics, 
animal inoculation and in vitro susceptibility studies of chromogenic acid- 
fast organisms. The interpretation of the significance of these organisms 
is at present still a speculative one. It seems that we cannot regard them 
as non-pathogenic when they are isolated from human sources, for it 
has been illustrated that these organisms may, under certain circumstances, 
be responsible for the production of disease in man. 


FIGURE 27 FIGURE 28 


Figure 27 (Case 7): There is a poorly defined shadow of increased density in the left 
costophrenic angle which has the appearance of a resolving infarct. The lung fields are 
otherwise clear, the heart and mediastinum within normal limits —Figure 28: The left 
lower lung field is obscured by a moderate amount of pleural effusion, but the remainder 
of the lung fields are clear. As compared with the examination January 17, 1950, the 
heart has increased slightly in size and the hilar vascular shadows are engorged. 
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Research investigators have shown that the H37Rv strain of Myco- 
bacterium tuberculosis is potentiated greatly in its pathogenic properties 
by the administration of cortisone. Two patients reviewed in the case pre- 
sentations were treated with cortisone and the pulmonary conditions during 
hospitalization were considered essentially unchanged. If the lung altera- 
tions were produced by chromogenic organisms, which were cultured, it 
would seem that cortisone has a different effect on lung disease produced 
by this organism. This would be of significance with patients who require 
cortisone and who have suspected or diagnosed tuberculosis. The physician 
in those cases would be treating other disease entities without necessarily 
advancing the pulmonary disease process. More case reviews on this 
subject is indicated. 

The significance of the cases is that extensive pathologic involvement 
of the lungs was produced, and only chromogenic acid-fast organisms were 
consistently cultured from the sputum and surgical specimens. This demon- 
strates that these organisms are potential pathogens for humans and may 
produce both gross and microscopic lung disease similar to tuberculosis. 
On animal inoculation these organisms did not produce the characteristic 
response—namely, the injected guinea pigs did not react to the inoculum— 
whereas the H37Rv strain, Mycobacterium tuberculosis, produces patho- 
logic lesions and death of the guinea pig. This poses the question whether or 
not the guinea pig inoculation test should be continued to be considered 
determinative for the pathogenicity of all types of Mycobacterium. Physi- 
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FIGURE 29 FIGURE 30 


Figure 29 (Case 7): The left lower lung field has largely cleared with only a minor 
persistent degree of pleural reaction and blunting of the costophrenic angle. The cardiac 
silhouette has diminished slightly in size. In none of these examinations is there evi- 
dence of infectious disease involving lung.—Figure 30: There is a light infiltration 
bilaterally, within the circle of the second rib on the right, and within the circle of the 
third rib on the left, Tenting of the dome of the diaphragm on the left indicates an 
old pleural reaction. The lung fields are otherwise clear, mediastinum normal. 
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cians should not overlook nor ignore this significance when these organisms 
are reported on cultural growths, for x-ray film follow-up seems to be 
indicated. 

The significance of two other cases presented was to emphasize the fact 
that although extensive lymph node necrosis and caseation was found in 
the cervical region and even with chromogenic Mycobacteria in the spinal 
fluid and surgical aspirate cultures, no pulmonary involvement was found. 
Under similar conditions, but with Mycobacterium tuberculosis, one would 
expect pulmonary changes—for the H37Rv strain of tuberculosis metasta- 
sizes readily, especially so if the spinal fluid were to contain that type 
organism. As shown in the cases in this review, the pathologic processes 
produced by chromogenic Mycobacteria seem to be localized and appear 
to spread to contiguous tissues rather than distant structures, although 
the allergic manifestations as shown by a positive purified protein deriva- 
tive and positive patch test is considered to be a diffuse allergic phenome- 
non. 

It is an error to discard an acid-fast organism because it fails to fit the 
cultural or virulence pattern of Mycobacterium tuberculosis. It is the 
physician’s moral obligation to follow these patients. 


RESUMEN Y DISCUSION 


Este ensayo se he presentado intentando estimar el problema de si los 
bacilos Acido resistentes no cromogénicos son capaces de producir enfer- 
medad pulmonar o no. Se revisaron casos originales de los records de 
varios hospitales del Centro Médico de Texas, ocho de los cuales se dis- 
cuten en detalle. Ademas de las historias de esos ocho se discute una- 
cantidad considerable de datos de laboratorio con la esperanza de estimular 
el interés en la morfologia, propiedades tintéreas, cultivos, inoculacién en 
animals y susceptibilidad in vitro de los bacilos Acido resistentes cromo- 
génicos. La interpretacién de la significacién de estos organismos es atin 
especulativa. 

Al parecer no podemos considerarlos como no patégenos cuando son 
aislados de fuentes humanas porque, como se ha mostrado, estos organis- 
mos peuden ser causantes de enfermedad en el hombre en ciertas circun- 
stancias. 


Los investigadores han demostrado que la cepa H37Rv de micobacterium 
tuberculosis es potenciada grandemente en sus propiedades patégenas por 
la administracién de cortisona. Dos enfermos que se mencionan en la pre- 
sentacién de casos fueron tratados con cortisona y esencialmente se con- 
sideré que sus condiciones, durante su permanencia en el hospital no 
cambiaron. Si las alteraciones del pulmén fueron causadas por organis- 
mos cromégenos, que fueron cultivados, pareceria que la cortisona tiene 
efecto diferente en la enfermedad pulmonar producida por este organismo. 
Esto seria de significacién en el enfermo que necesita cortisona y que es 
sospechoso 0 se sabe que es tuberculoso. El médico en estos casos podria 
tratar otras enfermedades sin que obligadamente influya desfavorable- 
mente en la evolucién de la tuberculosis. 
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Se indica que se necesitan mas estudios de casos al respecto. 


La significacién de los casos radica en que se produjo un compromiso 
patolégico extenso de los pulmones y sélo los bacilos cromogénicos Acido- 
resistentes se encontraron constantemente en los cultivos y en los especi- 
menes quirtrgicos. Esto demuestra que esos organismos son potencial- 
mente patégenos para el hombre y pueden producir. tanto lesiones ma- 
croscépicas como microscépicas semejantes a la tuberculosis. La inocula- 
cién de estos organismos a los animales no produjo la respuesta caracte- 
ristica 0 sea que los cuyes inyectados no reaccionaron a la inoculacién 
en tanto que la cepa H37Rv produce lesiones patolégicas y la muerte de 
los cuyes. 

Esto plantea la cuestién de si la prueba de la inoculacién del cuy de be 
seguirse haciendo o no, como demostracién de la patogenicidad de todos 
los tipos de micobacteria. 

Los médicos no deben desdejiar ni ignorar esta significacién suando estos 
organismos se encuentran en los cultivos ya que el seguimiento de los 
casos a los rayos X parece indicado. 


La significacién de los otros casos presentados fué que enfatizan el 
hecho de que aunque haya extensa necrosis y caseificacién de ganglios 
linfaticos en la regién cervical y atin con presencia de micobacterias crom6- 
gogenas y cultivos de producios aspirados, no se encontré lesiones pul- 
monares. Bajo semejantes condiciones pero con micobacteria tuberculosa 
eran de esperarse cambios pulmonares porque la cepa H37Rv se metasta- 
tiza facilmente y en especial si se encuentra en el liquido céfalo-raquideo. 
Como se ha mostrado en los casos de esta revisién el proceso patolégico 
producido la micobacteria cromégena parece estar localizado y que se 
disemina hacia los tejidos continguos mas bien que a distancia si bien las 
manifestaciones alérgicas como lo revelan la reaccién al PPD y el parche 
positivos se consideran un fenémeno alérgico difuso. 


Es un error descartar un bacilo acido-resistente con motivo de no pre- 
sentar las caracteristicas culturales y de virulencia del micobacterium tu- 
berculosis. Es una obligacién moral del médico continuar observando estos 
enfermos. 


RESUME 


Cette étude a pour objet de tenter d’établir si les bacilles acido-résistants 
chromogénes sont susceptibles de déterminer une tuberculose pulmonaire. 
L’auteur a réexaminé au centre médical du Texas plusieurs cas provenant 
de divers hépitaux. Huit d’entre eux furent étudiés en détail. En outre, 
il présente et discute un grand nombre de faits constatés au laboratoire, 
dans l’espoir de stimuler l’intérét de |’étude de la morphologie, des pro- 
priétés colorantes, des caractéristiques des cultures, de l’inoculation au 
cobaye, et de la sensibilité in vitro des organismes acido-résistants chro- 
mogénes. La valeur de ces organismes est encore actuellement en discus- 
sion. I] semble que I’on ne peut les considérer comme non pathogénes quand 
ils sont isolés & partir de sources humanines, car il a été prouvé que ces 
organismes peuvent, dans certaines conditions, étre a |’origine de la mala- 
die humaine. 
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Les chercheurs ont montré que la souche H37Rv du bacille tuberculeux 
a son pouvoir pathogéne grandement accru par |’administration de corti- 
sone. Deux malades présentés dans cette série furent traités par la corti- 
sone et durant leur hospitalisation, leur état pulmonaire ne subit pratique- 
ment aucune modification. Si ce sont les bacilles chromogénes, qui furent 
mis en évidence par la culture, qui sont a l’origine des lésions, on pourrait 
penser que l’action de la cortisone est différente sur |’affection pulmonaire 
produite par ces germes. Ceci serait important pour les malades dont I’état 
nécessite un traitement cortisonique et qui sont atteints par ailleurs d’une 
tuberculose suspectée, ou diagnostiquée, Dans ces cas, le phtisiologue 
pourrait traiter les autres affections sans craindre de faire évoluer |’attein- 
te pulmonaire. L’auteur montre un assez grand nombre de cas ce rappor- 
tant a ce point. 

Leur importance réside dans le fait qu’en présence d’une atteinte patho- 
logique extensive des poumons, des bacilles acido-résistants chromogénes 
furent seuls cultivés avec succés, dans les crachats et les produits chirur- 
gicaux. Ceci démontre que ces microbes ont un pouvoir pathogéne pour 
homme, et peuvent produire une affection pulmonaire semblable a la 
tuberculose, aussi bien macroscopiquement qu’aprés étude microscopique 
Inoculés au cobaye, ces germes ne produisirent pas la réponse caractéris- 
tique: les cobayes infectés ne réagirent pas a |’inoculum, alors que la souche 
H37Rv du mycobacterium tuberculosis produit des lésions anatomiques et 
entraine la mort des cobayes. Ceci pose la question de savoir si on doit ou 
non continuer a considérer l’inoculation au cobaye comme déterminante 
pour étudier le pouvoir pathogéne de tous les tyyes de mycobacterium. Les 
phtisiologues ne devraient ni surestimer ni ignorer cette notion, quand de 
tels germes sont constatés sur les milieux de cultures. Un contrdéle radio- 
logique doit étre indiqué alors, 

Les deux autres cas présentés permettainet d’insister sur le fait que, 
malgré |’existence d’une nécrose caséeuse des ganglions cervicaux avec 
bacilles chromogénes dans le liquide céphalo-rachidien et les cultures des 
produits prélevés a l’intervention, on ne put mettre en évidence aucune 
atteinte pulmonaire. Dans des conditions semblables, mais avec le myco- 
bacterium tuberculosis, on aurait constaté des altérations pulmonaires, car 
la souche tuberculeuse H37Rv s’étend rapidement, particuliérement si le 
liquide céphalorachidien renferme des microbes de ce type. 


Comme I’auteur |’a montré par les cas rapportés dans cette communica- 
tion, le processus pathologique produit par le mycobacterium chromogéne 
semble étre localisé, et semble se limiter aux tissus contigus, bien que la 
diffusion est démontrée par |’existence d’un état allergique que peuvent 
mettre en évidence des intradermo-réactions positives, avec un extrait 
purifié ou des réactions positives au timbre. 


C’est une erreur de ne pas tenir compte d’un microbe acido-résistant 
parce qu’il ne correspond pas aux caractéristiques de culture ou de viru- 
lence du “mycobacterium tuberculosis.” C’est pour le phtisiologue une obli- 
gation morale de suivre ces malades. 
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ZUSAMMENFASSUNG UND DISKUSSION 


Dieser Aufsatz wurde vorgelegt, um eine gewisse Abgrenzung der Frage 
zu versuchen, ob chromogene sdurefeste Bazillen zu Lungenkrankheiten 
fiihren oder nicht. Originalkrankendemonstationen den Krankengeschicht- 
en mehrerer Krankenhiuser des Medica] Center von Texas entnommen, 
wurden durchgesehen und 8 von ihnen in den Einzelheiten besprochen. 
Zusatzlich zu den Krankheitsberichten wird eine betriachtliche Anzahl von 
Laboratoriumsdaten vorgelegt und besprochen in der Erwartung, damit 
zu einer grésseren Anteilnahme anzuregen an der Morphologie, den farbe- 
rischen Eigenschaften, den kulturellen Merkmalen, Tierversuchen und 
Forschungen iiber Empfindlichkeit in vitro bei chromogenen siurefesten 
Organismen. Die Erklarung der Bedeutung dieser Organismen beruht 
zur Zeit noch auf Spekulation. Es hat den Anschein, als kénnten wir sie 
nicht als apathogen betrachten, wenn sie aus menschlichem Material iso- 
liert werden, denn es ist erlautert worden, dass diese Organismen unter 
bestimmten Bedingungen verantwortlich sind fiir die Krankheitsentsteh- 
ung beim Menschen. 


Wissenschaftliche Forscher haben gezeigt, dass der Stamm H37Rv des 
Mycobakteriums tuberculosis durch die Verwendung von Cortison in seinen 
pathogenen Eigenschaften erheblich verstarkt wird. 2 von den bei der 
Krankendemonstration durchgesehenen Patienten wurden mit Kortison 
behandelt und die Lungenveranderungen wurden wahrend des Kranken- 
hausaufenthaltes als im wesentlichen unverindert angesehen. Wahrend 
die Lungenverainderungen durch chromogene Organismen hervorgerugen 


wurden, wie sie in der Kultur gemachsen waren, konnte es den Anschein 
haben, dass Cortison eine verschiedenartige Kirkung auf eine durch diesen 
Keim hervorgerufene Lungenkrankheit hat. Dies wiirde von Bedeutung 
sein, bei Kranken, die Cortison brauchen und eine verdiachtige oder diag- 
nostizierte Tuberkulose haben. Der Arzt wiirde in solchen Fallen andere 
Krankheitseinheiten behandeln, ohne notwendigerweise die Lungenkrank- 
heit zu beschleunigen. Mehr Berichte iiber Falle dieser Art sind erforder- 
lich. Die Bedeutung dieser Fille liegt darin, dass ausgedehnte patho- 
logische Lungenveriinderungen vorkommen, und es wurden konsequent 
nur chromogene sadurefeste Organismen kulturell aus dem Sputum und den 
chirurgischen Priaparaten geziichtet. Dies veranschaulicht, dass diese 
Organismen ‘potentiell pathogen sind fiir den Menschen und zur Bildung 
von Makroskopischen und mikroskopischen Lungenkrankheiten 4hnlich 
der Tuberkulose fiihren kénnen. Im Tierversuch kam es mit diesen Or- 
ganismen nicht zu der charakteristischen Reaktion, denn die Infizierten 
Meerschweinchen reagierten nicht auf das Impfmaterial, wihrend der 
Hs7Rv Stamm des Mycobakteriums tuberculosis zu pathologischen Ver- 
anderungen und dem Tod des Meerschweinchens fiihrt. Damit erhebt sich 
die Frage, ob der Meerschweinchenimpftest auch weiterhin als bestimmend 
fiir die Pathogenitat aller Typen von Mycobakterien betrachtet werden soll. 

Die Arzte diirfen diese Bedeutung weder iibersehen, noch vernach- 


lassigen, wenn angegeben wird, dass diese Organismen in der Kultur ge- 
wachsen sind, denn eine weitere Betreuung mit Réntgenaufnahmen er- 
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scheint angezeigt. Die Bedeutung von 2 anderen vorgestellten Fillen lag 
darin, die Tatsache zu betonen, dass, obwohl ausgedehnte Lymphknoten- 
necrosen und Verkiasung in der Cervical-Region gefunden wurde und sogar 
mit chromogenen Mycobakterien in der Spinalfliissigkeit und in Kulturen 
von Punktaten, keine Lungenbeteiligung gefunden wurde. Unter 4hn- 
lichen Bedingungen, jedoch mit Mycobakterium tuberculosis, wiirde man 
Lungenverinderungen erwarten, denn der H37Rv Stamm der Tuberkulose 
metastasiert bereitwillig, besonders dann, wenn von der Spinalfliissigkeit 
gilt, dass sie diese Art Keime enthalt. Wie an dem Fall in dieser Ubersicht 
gezeigt wird, scheinen die pathologischen Prozesse, die durch chromogene 
Mycobakterien hervorgerufen werden, lokalisiert zu sein und scheinen 
sich mehr in benachbarten Geweben auszubreiten als in entfernten Kér- 
perteilen, obwohl die allergischen Erscheinungen, wie sie in einem posi- 
tiven Ausfall des Testes mit PPD und der positiven Pflasterprobe zutage 
treten, als ein weit verbreitetes allergisches Phaenomen aufgefasst werden. 

Es its ein Irrtum, einen séiurefesten Erreger zu verwerfen, weil es ihm 
nicht gelingt sich dem Schema von Kultur und Virulenz des Mycobakter- 
ium tuberkulosis anzupassen. Der Arzt ist moralisch verpflichtet, diese 
Kranken weiter zu tiberwachen. 


Resection in Pulmonary Tuberculosis 
RESULTS AND FOLLOW-UP OF 700 CASES 


J. J. HIRDES, M.D., F.C.C.P. and C. I, STEGERHOEK, M.D.* 
Bilthoven, Holland 


The value of lung resection in tuberculosis is still subject to discussion, 
although this method of treatment has been commonly used for the last 
10 years. There are warm advocates of resection, as well as many op- 
ponents, and both have their respective reasons for and against the pro- 
cedure. These, however, are not always based upon objective medical 
data. The discussions depend greatly upon the results obtained, which 
are divergent. 

Statistics of poor results are quoted as arguments against resection, 
while statistics showing favorable results are used as arguments for this 
method of treatment. Both, however, are influenced to such a high degree 
by the gravity of the patient’s condition when operated upon, that only 
detailed analysis can furnish us with objective information. This informa- 
tion will point out where resection is safe and can, therefore, be success- 
fully applied, and where the risks are great and the results disappointing. 

We will present an analysis of a series of 700 cases of lung resection 
which, with a few exceptions, were performed** between October 1949 
and February 1954. The statistics were compiled as of February 1, 1955 
when all patients, except two, were discharged from further treatment. 
At it was possible to keep all under supervision, the follow-up is complete. 


TABLE I 


10-20 20-30 30-40 40-50 
Total Years Years Years Years 


Men : 40-154 82 51 
Women 336 70 144 73 31 
Total in % 100 : 15.7 426 222 11.7 
Mortality 23=3.3% 1 4 8 5 


Relapses 50=7.1% 1 4 7 


In Table I our patients have been grouped according to sex and age at 
time of resection. The age curve shows the familiar peak between 20 
and 30 years. In addition, it will be seen that neither very young nor aged 
patients were excluded from operation. 

The total mortality and the number of recurrences are also shown in 
Table I. On February 1, 1955, of the 700 patients 23 had died (3.3 per cent). 
Of those, 12 can be classified under the heading of “operative mortality,” 
while four died as the result of different complications arising during 
their stay in the sanatorium (total 16, or 2.3 per cent). Seven died sub- 


*Sanatorium “Berg en Bosch.” 

**Surgeon: M. C. A. Klinkenbergh, M.D.; co-workers: A. G. Brom, M.D. and A. M. 
L. E. S. Schaepkens v. Riempst. Bronchoscopist: C. R. J, Versteegh, M.D. Anesthe- 
tist: H. de Zwaan. 
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sequent to discharge from treatment, two as the result of relapse and five 
through other causes. From the age distribution figures, it will be seen, 
moreover, that 584 patients were under 40 years of age, and 116 above 
that age. Of the first group, 14 (2.4 per cent) died; of the second group, 
nine (7.2 per cent) died. These figures clearly demonstrate that the risks 
of lung resection increase with age. 

Owing to the unequal number in each age group, the relapses cannot 
be calculated in percentages. The inclination to relapse is greatest in the 
age group 20 to 30 years. This is not surprising because in this period, 
even without resection, tuberculosis shows a strongly progressive tendency. 


TABLE Il 
In Series of 100 Operations 


Per Cent 


ist Serics 
nd Series 
Series 
sth Series 
6th Serie 
th Series 


Pneumonectomies 


to 
to 
= 
to 


+ 
Pleuropneumonectomies 
Lobectomies 5s 48 7 
Lobectomies 


Segmental resections. 2 33. «37 18 67 
Bilateral resections ara 

Mortality at discharge 


tuberculous 
Empyemas 


non-specific 


In Table II the 700 patients are arranged in seven successive series of 
100 operations. Distribution according to the nature of the operation 
has, from the beginning, been fairly constant. The number of lobectomies 
slowly decreases in favor of segmental resections. This is probably oc- 
casioned by the fact that the surgeon, having increased experience, has 
mastered the technique of segmental resection, while the lung specialist 
has learned to define more sharply the segmental distribution of the 
disease. 

Grouping of mortality and empyemas in accordance with successive 
series of 100 patients gives rise to instructive conclusions. It shows that 
both mortality and number of empyemas were highest at the beginning, 
while the type of patient operated upon has remained practically the same. 
This is attributed to the fact that in the initial phase, as the result of 
insufficient experience, we made mistakes which later could be avoided. 
In this way, in the initial period of resection, we lost four patients through 
pulmonary embolism. 

In the following years we learned to recognize the clinical picture of 
thrombosis early, and by the timely application of anticoagulants to prevent 
the development of the serious and often fatal lung embolism. 


Total 
127 18.2 
355 50.7 
5 30 4.3 
10 =1.9 
47 
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TABLE III 
MORTALITY IN 700 PATIENTS OPERATED UPON 


At discharge: Lung embolism 


Tuberculous empyema with 
broncho-pleural fistula 


Anuria 

Death by narcosis 

Shock 

Heart-infarct 

Pneumonia 

Heart and lung insufficiency 


(2.3 per cent) 


After discharge: Cavity-relapse 
Apoplexy 
Heart-infarct 
Decompensatio cordis 
Pneumonia 
Haemoptysis e causa ignota 


(1 per cent) 


In the beginning too, a few patients were operated on who were com- 
pletely resistant to streptomycin and para-aminosalicylic acid. Shortly 
after surgery they all developed tuberculous empyema and three of them, 
separately indicated in Table II, died in the sanatorium. The fourth 
patient died some years later as the result of a relapse of tuberculous 
empyema. 

In later years, this error was avoided or the patients with streptomycin- 
resistant tubercle bacilli could be operated on under the protection of 
isoniazid, which had become available in the meantime. 

Pulmonary embolism and tuberculous empyema together caused 50 per 
cent of the deaths, which shows how serious these complications are. 
The remaining mortality cannot be avoided, because if the indications 
are not as clearly defined all the risks cannot be eliminated. All these were 
poor-risk patients. 

Table IV shows all the empyemas we have observed during treatment 
of the 700 patients. 

In these 13 empyemas, 10 cases of bronchopleural fistula occurred. It 
is evident that postoperative tuberculous empyemas with bronchopleural 
fistula, mentioned in-many publications as being a frequent complication, 
play but a subordinate part among our patients. By good surgical technique 
and “proper eValuation of indications, or by good preliminary treatment, 
this ‘complication has become so rare that we hardly need to take it into 
consideration. 

We emphasize both good surgical technique and good selection of pa- 
tients.. We know of thoracic surgeons who have faultless operating tech- 
nique but who, nevertheless, have a high mortality, caused chiefly by 
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TABLE IV—EMPYEMAS 


9 tuberculous empyemas: 
3 died before discharge (3 broncho-pleural fistula) 
1 died after discharge (1 broncho-pleural fistula) 
4 cured after 2nd resection (3 broncho-pleural fistula) 
1 discharged unfavourable (1 broncho-pleural fistula) 
4 staphylococcal empyemas: 
2 cured by local chloromycetin-treatment 


2 cured after 2nd resection plus local chloromycetin-treatment 
(2 broncho-pleural fistula) 


tuberculous empyema with bronchopleural fistula. It must be concluded 
that not only are they operating on seriously ill patients but that, in addi- 
tion, many of their patients must have organisms that are resistant 
to the various antibiotics. The great danger of developing resistant tuber- 
cle bacilli should always be kept in mind whenever using antibiotics. If 
resistance has developed, then lung resection will be a dangerous operation. 

As we now have a larger number of antibiotics which can be used in 
different combinations, it is usually possible to reduce sufficiently the 
activity of the tuberculous process prior to operation and also to prevent 
the development of resistant tubercle bacilli. If, during preliminary 
treatment, we take seriously into account the possibility of resistance 
development, tuberculous empyemas need not occur, as can be seen in 
Table Il. We have not observed one case of tuberculous empyema among 
the last 400 patients, nor among the 250 operated on after February 1954, 
who have not been included in these statistics. 

Of the nine who developed tuberculous empyema, there were only four 
who, previous to the operation, had proved resistant to streptomycin. The 
other five empyemas developed in those in whom the remaining lung tissue, 
after partial resection, was only partly able to fill the thoracic cage. 

From Table V, in which mortality and empyemas have been grouped 
in connection with the type of operation, it is evident that these empyemas 
occurred especially after resection of the upper lobe and the apical segment 
of the lower lobe. Before discharge three empyemas developed, thereafter 
two. These five empyemas, all of which were of a tuberculous nature, 
form—as regards the 30 resections of the upper lobe with the apical 
segment of the lower lobe—a complication of 17 per cent. This figure 
becomes more important when we see that this complication did not occur 
once in all the remaining resections. 

We try, therefore, as much as possible to avoid resection of the upper 
lobe together with the apical segment of the lower lobe. This operation is 
no longer performed on the left side. On the right, if possible, it suffices 
to perform resection of the apicodorsal segment of the upper lobe and the 
apical segment of the lower lobe. Only when the middle and lower lobes, 
as the result of contracting of the upper lobe previous to the operation, 
have become enlarged can resection of the upper lobe and the apical seg- 
ment of the lower lobe be considered. 
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TABLE V 


Before discharge Relapses 


Empy- Mor- ‘Bapy- Mor- 
Total Per Cent ema tality ema tality 
Pneumonectomy R + L 97 2 
127 18.2 
Pleuropneumonectomy R +L _ 30 2 (1) 


. upper lobe 171 2 
. upper lobe 
. lower lobe 
. lower lobe 


Lobectomies 


. middle lobe 
. upper + middle lobe 
. lower + middle lobe 


R. upper + apex lower lobe 


30 4.3 


L. upper + apex lower 
Segmental resections 187 


= 
Bi-lateral resections 1 1 0.1 igi 


TOTAL 700 700 100 10 (3) 13 2 7 


The number placed between brackets belongs equally to the classifications of mortality 
and empyema. 


The high percentage of tuberculous empyemas after this particular 
operation leads one to suppose that there is a causal connection present 
in the operation. This brings us to the question of the desirability of sup- 


plementary collapse therapy after lung resection. 

We will leave out of consideration all the arguments for and against 
supplementary collapse. We are content to say that we have never applied 
this collapse in any form, even after pneumonectomies. Notwithstanding, 
the results we have obtained are certainly not worse than those of others 
who believe that thoracoplasty after resection is strictly indicated. 

In retrospect too, we believe that our conservative attitude is correct, 
unless one removes too much lung tissue, such as after resection of the 
upper lobe and apical segment of the lower lobe. In such cases there is 
danger that the remaining lung tissue is insufficient to fill the thoracic 
space. A space results which is filled with air or exudate, or with both. 
Because such a space appears to predispose to a tuberculous empyema, 
we are inclined these days, if reexpansion in six to eight weeks after the 
operation is very incomplete, to perform a thoracoplasty from the second 
up to and including the fifth rib. 

From Table V we can determine the correlation between the nature of 
the operation and the mortality. In 127 pneumonectomies and pleuropneu- 
monectomies we have lost, altogether, nine patients. In 355 cases of 
lobectomy there have been 11 fatal ones, and in 187 cases of segmental 
resection no fatalities. With pneumonectomies, lobectomies and segmental 
resections we find, therefore, a mortality of 7.1, 3.1, and 0 per cent, re- 
spectively. 

We have already pointed out that the results of resection are unfavor- 
ably influenced by two factors, namely, by advanced age of the patient 
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and resistance of the tubercle bacilli to the available drugs. A third 
unfavorable factor is the extent of the resection. This is clearly shown 
by the figures above indicated. The most significance, however, must be 
given to a fourth factor, which is determined by the seriousness and 
activity of the lesions for which the operation is carried out. 


TABLE VI 


- 
2 
= 
a 
= 
is 
i 


___ Indications Zz Zz = 2 a =} 
Primary 
tuberculosis 60 8.6 58 96.6 1 1 2 1 


Ulcerative 


phthisis 164 23.6 152 91.5 10 2 1 s 4.9 
Tuberculomas 140 20 133 95 8 5.7 
Bronchitis 

tuberculosa 26 3.7 21 80.1 2 2 1 1 3 
Cavities 266 38 221 83.1 26 7 4 x 6 27 12.4 
Destroyed lung 

and/or empyema 43 6.1 32 744 7 1 3 3 


Total 700 
Percentage 100 100 88 731.7 0623 1 7.1 


In Table VI the 700 patients are grouped according to the nature of the 
lesions and the result obtained at the time of discharge from treatment. In 
judging the results strict standards were used. Mention was made of a 
very good result only if complete clinical recovery followed the operation, 
attended with good reexpansion and function of the remaining parts of 
the lung, and negative sputum by frequent direct examination and culture. 

Under good results have been classified those cases in which, although 
clinically cured, a loss of lung function was found which was greater than 
might have been expected, or a sporadic positive sputum culture could 
be demonstrated. 

We consider the result unsatisfactory when the loss of lung function 
was disproportionately large or when tubercle bacilli were still found on 
microscopic examination, even if on a single occasion. 

As a bad result, we designated those patients who, with an unfavorable 
prognosis (for example, sputum constantly positive, empyema or such 
like), were discharged from treatment. 

It appears that results are best in cases of operation for restricted, well 
localized lesions of low activity, such as primary foci, tuberculous caseous 
foci, and tuberculomas. 

If, however, we have to deal with active far advanced forms of tuber- 
culosis with cavitation, the results are less satisfactory. In this last men- 
tioned category, the result in 26 patients had to be classified as only “good,” 
instead of “very good.” In comparison with other operative indications 
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this is a large number. These are predominantly patients who, after the 
operation, still had a sporadic positive sputum culture, caused by broncho- 
genic spreads. In the initial stages, however, all these patients expec- 
torated sputum containing a large number of bacilli on microscopic 
examination. 

During the postoperative phase complications have ensued at various 
times. Of these, empyemas and fatally ending complications have already 
been discussed. In Table VII all complications have been brought to- 
gether for the purpose of comparison with the indications. From this 
table it again appears tha! patients with cavities form the most unfavor- 
able material for resection. 

In addition to empyemas and fatal complications, postoperative intra- 
thoracic hemorrhages and reactivations must be mentioned. The hemor- 
rhages are important because they may give rise to an especially large 
loss of lung function, even in those patients in whom but a small segment 
of lung was removed. 

Although during the operation most scrupulous control of bleeding 
is of the utmost importance, this complication cannot always be prevented. 
Fortunately, by drainage a large part of the blood can be removed, and 
breathing exercises will promote the expansion of the remaining lung 
tissue. Only in seven patients was the result with these measures so un- 
satisfactory that decortication had to be performed. 

Reactivations occurred especially in the group of patients with cavities. 
Some of these reactivations, however, were not entirely unexpected. In 
the case of extensive cavernous processes, when collapse for one or another 
reason cannot be considered, one faces the choice between restricted 
resection of the cavity only, leaving behind less important tuberculous 
foci, and pneumonectomy. We avoid pneumonectomy as much as possible, 
and in so doing accept the risk of subsequent reactivation. In many 
cases, however, one observes a favorable course of the secondary lesions 
if the main focus (cavity), the source of the strongly positive sputum, has 
teen removed. Should, however, a fresh spread arise, one can always, if 
necessary, by performing a corrective resection, complete the pneu- 
monectomy. 

Of nine cases of reactivation following partial resection for cavities, 
we had to perform such a corrective resection in three cases, after which 
a very good result was obtained. If we review the results of the resections 
at the time when the patients were discharged, it will be seen that in 95 
per cent of the cases a very good or good result was obtained. In 2 per 
cent the result was not satisfactory and only 3 per cent of the patients 
died or had to be discharged from treatment in an unfavorable condition 
with a bad prognosis. 

For the purpose of evaluating treatment of tuberculosis by resection, 
results over a longer period are of the greatest importance. For this 
reason, the cases of recurrence have also been included in Table VI. It 
should be said that under the heading of complications we have placed all 
those difficulties which were encountered in the sanatorium. We speak 
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TABLE VII 
COMPLICATIONS 


Primary tuberculosis—60 patients 


1 hemorrhage 
1 phrenic paralysis 
1 shock—died 


Ulcerative phthisis—165 patients 


15 hemorrhages 

1 phrenic paralysis 

3 lung embolisms 

1 homolateral spread; treated conservatively; discharged 
as improved—later relapse 

contralateral spread: cured 

non-specific empyema; after pneumonectomy cured 

1 lung embolism—died 


Tuberculomas—140 patients 


4 hemorrhages 

1 lung embolism—died 
1 anuria—died 

2 thrombosis 


Bronchitis tuberculosa—26 patients 


1 pleurisy + homolateral spread—conservatively cured—later relapse 

2 contralateral spread (after pneumonectomy) —conservatively cured—lacer 
one relapse 

1 pneumonia—died 


Destroyed lung and/or empyema—43 patients 
4 empyemas 
1 non-specific: cured 


3 tuberculous: 
died—2: (1 heart and lung insufficiency 
anuria 


Cavities—266 patients 


8 empyemas: 
2 non-specific: cured 
2 died 
6 tuberculous: 1 died after discharge 
. 1 elsewhere under cure 
6 died: 
2 embolisms 
1 heart infarct 
1 death from narcotic 
1 heart and lung insufficiency 
1 pneumonia 
26 hemorrhages 
2 embolisms 
1 chylothorax: cured—later relapse contralateral 
1 pleurisy: cured—later relapse spondylitis 
eh , { 2 with cavities; cured: cured after further resection 
omolateral < : | 1 cured after further resection 
. 4 L 4 without cavity: | 3 cured—conservatively treated 
spreads: + 1 with cavity: still under cure 
2 contralateral 1 without cavity: cured conservatively 


1 homo- and contralateral—conservatively cured—later relapse 
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Died: 
Mortality due to operation 1 | 
Mortality due to complications 
Mortality due to relapses 
Mortality due to other causes 
Under treatment: 
Complications 


23— 3.3 per cent 


26— 3.7 per cent 
Relapses 24 
Doubtful: 
Relapses 5 5— 0.7 per cent 
Well: 625 
No relapse 646—92.3 per cent 
Recovered after relapse 21 


of “relapse” when a patient was discharged in good health but again 
became ill. 

Table VI demonstrates that the cavernous processes, also as regards 
relapse, show up unfavorably in relation to the other indications. We must, 
however, point out that this cannot be attributed solely to failure of 
resection. In this group of patients are found many who have a particu- 
larly low resistance to tuberculosis. As a result of this, cavities were able to 
develop and for that reason such patients incline to suffer r-iapses of their 
illness no matter what the method of treatment. 

Because the duration of the follow-up, when judging results, is of so 
much significance, the relapse cases have been grouped according to the 
resection indications and the period between the date of operation and the 
relapse, and have been included in Table VIII. These figures show that the 
chances of relapse are greatest during the first three years following 
operation, and then decline. 

What we have said concerning fresh spreads shortly after resection of 
cavities applies also to relapse cases. These relapses, too, come in many 
cases not unexpectedly, because they are often spreads of tuberculous foci 
which were knowingly left behind during operation. In 16 of these patients 
it was still possible to obtain a good result by performing a corrective 
resection, while five others recovered spontaneously. 

In a survey, as of February 1, 1955, of the condition of the 700 patients 
operated on between October 1949 and February 1954 we find: 


Mortality due to operation 
Mortality due to complications 
Still under treatment 


TOTAL 


The follow-up, therefore, is concerned with 682 patients. Of these, on 
February 1, 1955, 625 were in good condition and well, while in 57, at 
one time or another, a relapse was noted. Of the last mentioned 57 
patients, seven have died and 24 are still under treatment. In five patients 
who are ambulant, the condition is doubtful, and 21 have again entirely 
recovered. 

As a result, therefore, the complete picture is shown in Table VII. 
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Comment 


We are able to draw a number of important conclusions from the fore- 
going analysis. 

1. The results of resection of the lung for tuberculosis are dependent on 
four factors: 

a) The nature and activity of the tuberculous process. 

b) The extent of the resection. 

c) The degree of sensitivity of the tubercle bacilli to antibiotics. 

d) The age of the patient. 

If these four factors act together unfavorably, as in the case of an older 
patient in whom pleuropneumonectomy for destroyed lung must be per- 
formed while the tubercle bacilli are resistant, then resection is a danger- 
ous operation. If there are many of such patients, the percentage of mor- 
tality and complications will be large. The results of operation in this 
category of patients are, therefore, no standard of value when judging 
the significance of resection for other forms of pulmonary tuberculosis. 
But, in spite of all these unfavorable factors, when resection is used many 
of such patients can still be saved. 

If the four factors mentioned work together favorably, as in the case of 
a young patient who has to undergo segmental resection because of a 
tuberculoma, while the tubercle bacilli are still completely sensitive to anti- 
biotics, then lung resection is a fairly simple operation with practically 
negligible risks of mortality and complications. This, of course, is only 
applicable in cases of accurate evaluation of the indications, a most thorough 
and careful preoperative treatment, a faultless surgical technique, and 
careful postoperative care. 

2. In general, resection and collapse therapy, in its different forms, each 
have their own indications. 

Of our patients, 6.1 per cent had a destroyed lung, with or without 
the complication of tuberculous empyema with bronchopleural fistula. As 
a rule, these patients cannot be saved except by radical resection. Despite 
the risk, the results are better than those of thoracoplasty, which cannot 
arrest tuberculous processes of such extensiveness and activity. The 
same applies to patients with bronchostenosis resulting from tuberculous 
bronchitis (3.7 per cent). The majority of these patients develop, behind 
the stenosis, caseating processes with deformed and dilated bronchi, and 
later cavities. Collapse cannot really influence these processes because the 
bronchostenosis, the source of all the evil, persists, and resection, there- 
fore, is the only choice. 

Further, in our series of patients there were 8.6 per cent primary foci— 
segmental or lobar tuberculous infiltrates as the result of endobronchial 
gland perforations; 23.6 per cent ulcerative phthisis (caseated foci) ; and 
20 per cent tuberculomas—totalling 52 per cent. All these processes 
possess one thing in common, namely, that they predominantly consist of 
caseated foci, which are not suitable for collapse therapy. 

If for this group of patients one desires to suggest an alternative to 
resection, that would be treatment by bed rest plus antibiotics. For many 
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of such patients, however, this treatment did not suffice, so they were 
treated by resection. 

Of our patients, 38 per cent had cavities. For this group, the question 
of collapse or resection could be discussed. 

For extensive bilateral cavernous processes which do not react to bed 
rest and antibiotics, the choice is evident. For them, collapse therapy 
is the only answer. However, for localized unilateral cavities with slight 
activity, we would give preference, when active treatment is essential, 
to resection. The risks in such patients are so small as to be practically 
negligible, and the results, almost without exception, favorable. Between 
these two extremes the indications for resection or collapse overlap. 

3. If one uses resection not as a last resort, when all other forms of 
treatment have failed, but chooses it for its own indications (tuberculous 
processes of restricted extent and relatively slight degree of activity), 
then the results are best and the value of resection is evident. 


SUMMARY 


Seven hundred patients were operated upon by resection between October 
1949 and February 1954. By February 1, 1955, 23 had died (mortality 
3.3 per cent). A total of nine tuberculous and four non-specific empyemas 
were observed. The total number of relapses in a follow-up of two to five 
years amounted to 7 per cent. On February 1, 1955, 92 per cent of the 
patients were in good condition and well. 


RESUMEN 


Sietecientos enfermos se sometieron a reseccién entre Octubre de 1949 
y Febrero, 1954. Hasta Febrero, 1955 habian muerto 23. (Mortalidad: 
3.3 por ciento). Se observaron en total nueve empiemas tuberculosis y 
cuatro no especificos. E] namero total de recaidas en un seguimiento de 
dos a cinco aédos llegé a 7 por ciento. Hasta Febrero, 1955, 92 por ciento 
de los enfermos se encontraban bien y en buenas condiciones. 


RESUME 


Sept cents malades subirent une résection pulmonaire entre octobre 1949 
et février, 1954. Au ler février 1955, 23 étaient décédés (mortalité: 3.3%). 
On constata un total de neuf pleurésies purulentes tuberculeuses et de 
quatre non spécifiques. Le nombre total des rechutes sur un contrdéle 
poursuivi de 2 & 5 ans s’éleva 47%. Au ler février 1955, 92% des malades 
étaient en bon état de santé. 


ZUSAMMENFASSUNG 


Zwischen Oktober 1949 und Februar 1954 wurden 700 Kranke mit Re- 
sektion operiert. Bis zum 1. Februar 1955 waren 23 verstorben (Mor- 
talitat 3.3%). Insgesamt wurden neun tuberkulése und vier unspezifische 
Empyeme beobachtet. Die Gesamtzahl der Riickfalle wihrend einer Nach- 
beobachtungszeit von zwei bis fiinf Jahren stieg bis zu 7%. Am 1. Februar 
1955 befanden sich 92% der Kranken in guter Verfassung und waren 
wohlauf. 
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Localized Interlobar Effusion in Heart Failure: 
Phantom Lung Tumor 


BERNARD H. FEDER, M.D.* and STEFAN P. WILK, M.D.** 
Long Beach, California 


Effusions into the general pleural cavity are a common occurrence in 
cardiac failure. Occasionally decompensation may lead to localized effusion 
in an interlobar space. This may appear on the chest film as a pulmonary 
“mass,” and usually disappears spontaneously with cardiac compensation. 
It may reappear with each bout of heart failure. A good descriptive term, 
“Phantom Tumor of the Lung,” may be applied to such usually interlobar 
transudative fluid collection. Familiarity with this form of pleural effusion 
is of importance in the differential diagnosis of a radiologically demon- 
strated mass. 


The pathogenesis of localized pleural effusion in cardiac failure is as 
yet not entirely clear. Several theories are advanced. First, Austrian,” 
and Stewart* postulate that symphysis of the general pleural cavity due 
to antecedent infection is a prerequisite for interlobar localization of a 
transudate. Then such localization occurs because no other space in which 
pleural effusion can localize is available. Autopsy findings in several 
reported cases confirm this explanation.” * * * However, absence of ade- 
quate history to account for obliterative pleuritis in most of the reported 
cases and in cases with simultaneous presence of fluid in the general 
pleural cavity and in the interlobar space preclude the explanation given 
above. The gap of Austrian’s concept is bridged by a second explanation 
offered by Stein and Schwedel.‘ They postulate that, repeated episodes 
of heart failure with hydrothorax lead to pleural reaction with eventual 
symphysis. The interlobar fissures appear to be least affected by these 
pleural reactions for several reasons. The amount of fluid interlobarly 
is relatively small. Two visceral pleural surfaces absorb more rapidly 
than one. The effusion seeps from the general pleural cavity into the 
interlobar fissures only in the presence of large pleural transudates. Once 
the general pleural cavity is obliterated, however, the fluid may collect only 
in the interlobar spaces. Rigler presents a third hypothesis. He assumes 
that an interlobar collection of fluid is the residue of a general pleural 
effusion. He believes, that when the fluid extends from the general pleural 
cavity into the interlobar space, it may become encapsulated by deposition 
of fibrin. Thus in all three hypotheses pleural adhesions are considered 
the factor responsible for the localization of the transudate. 

Case 1: A 70 year old diabetic cardiac (F. S., HH 31-027) entered in coma and 


cardiac failure September 22, 1949. Chest film (Fig. 1A): cardiac enlargement, pre- 
dominantly left ventricular. Sharply outlined 9 x 7 cm. density in the right hilar region 


*Assistant Chief Radiologist, Veterans Administration Hospital. 
** Assistant Professor of Radiology, University of California at Los Angeles. 
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interpreted as possible neoplasm, Digitalis and diuretics administered. Improvement 
dramatic. Chest film seven days after entry (Fig. 1B): decrease in cardiac size, clear- 
ing of lung fields. Disappearance of right hilar mass left no doubt it was due to 
localized pleural effusion. 

He returned four months later (January 25, 1950) again in coma and cardiac failure. 
Chest x-ray film (Fig. 1C): findings identical to Fig. 1A. On the lateral view the 
effusion lay in the posterior-superior portion of the long fissure. Digitalization and 
diuretics were again followed by prompt absorption of the interlobular effusion 
(Fig. 1D). 


Case 2: A 78 year old male (A. D., HH 33-289) entered November 24, 1949 with 
cough, dyspnea, chest pain, and weight loss. Clinical impression was hypertensive 
heart disease plus possible bronchogenic carcinoma. Chest x-ray film (Fig. 2A): gross 
cardiac enlargement with small bilateral pleural effusions, Well-delineated spheroidal 
density in the right mid-lung field, superimposed upon a larger ovoid density of lesser 
opacity. Interpreted as congestive pulmonary changes plus neoplasm. Films made 
four days later, after digitalization (Figs. 2B and 2C): disappearance of right mid- 
lung field tumor, leaving only minute collections of fluid in the long and short fissures. 
Associated marked decrease in cardiac size. The scheduled bronchoscopy was cancelled. 


Case 3: A 53 year old myxedematous female (I. W., HH 26-025) developed chest pain. 
Chest x-ray film June 6, 1949 (Fig. 3A): cardiomegaly, left pleural effusion, ovoid 
density on the right. Film made one week later, following digitalization (Fig. 3B): 


1A 
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Figure 1A: Left ventricular enlargement. Congestive changes. Large right hilar “mass” 
believed to be a neoplasm.—Figure 1B: Six days later, with compensation, disappear- 
ance of the “mass.”—Figure 1C: Four months later, with decompensation, recurrence 
of the identical “mass.”—Figure 1D: Twelve days later with compensation, the “mass” 
has disappeared again. 
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absorption of the right interlobar effusion with complete disappearance of the “mass.” 
Slight if any decrease of the left pleural effusion. 

She re-entered only three weeks after discharge with acute myocardial infarction. 
Postero-anterior and lateral films (Figs. 3C and 3D): a similar but somewhat larger 
effusion, localized in the short fissure, Follow-up examinations showed much slower 
absorption during this episode. Cardiac compensation was not well maintained and 
exitus occurred on October 20, 1949. A chest x-ray film taken one day before death 
revealed an almost identical interlobar effusion had recurred for the third time within 
four months. 

Autopsy findings: Heart markedly dilated. Old infarction of the interventricular 
septum. Recent thrombosis of the left coronary artery. Dense fibrous adhesions com- 
pletely obliterating the right pleural cavity, without evidence of free fluid. Interlobar 
fissures not specifically described. The left pleural cavity, free except for a few ad- 
hesions, containing 1000 cc. clear serous fluid. Both lungs markedly congested. 


Case 4: A 58 year old female with luetic heart disease (S. C., HH-564) entered 
December 3, 1951 in left heart failure. Chest x-ray film (Figs. 4A and 4B): some 
cardiomegaly, aortic dilatation, congestive pulmonary changes, and a kidney-shaped 
opacity in the right mid-lung field, considerably more dense in its lower portion, Lateral 
film locates this effusion in both the long and short fissures. No fluid in the general 
pleural cavity. With return of cardiac compensation, after one week of treatment, 
the localized interlobar effusion is gone (Fig. 4C). 

From 1951 to the present she has had eight admissions with recurring cardiac de- 
compensation. Chest x-ray films show a quite variable pattern of effusion. There are 
marked general pleural cavity effusions, sometimes bilateral, at other times only on 
the right. Associated localized interlobar effusions occur occasionally. One represen- 
tative film (Fig. 4D): relatively large right pleural effusion with a smaller localiza- 
tion (compared to the initia] film) in the short fissure. These too subsequently cleared. 


Discussion 


The diagnosis of phantom lung tumor rests upon the roentgen examina- 
tion and the clinical course. Congestive heart failure is an essential 
feature in the development of localized interlobar transudate. Severe 
congestive failure is not essential. Effusions may occur with relatively 
mild decompensation. In three of our cases, cardiac failure was marked 
clinically. In one (Case 2) localized pleural effusion was the only definite 
sign of cardiac decompensation. This was one of the reasons that the 
pulmonary density was initially considered a lung tumor. Localized inter- 
lobar effusions usually cast a dense, sharply demarcated, homogeneous 
shadow, which on a postero-anterior chest film may be round, oval, spindle 
or kidney-shaped, simulating pulmonary tumor. A lateral film of the 
chest is of great help since the mass usually conforms to the course of the 
respective fissure in the form of a band or wedge-shaped density. It 
also helps in differentiating this condition from marginal pneumonia, 
cyst, lung abscess, carcinoma, infarction, etc. In almost all of the reported 
cases, as in ours, the localized interlobar effusion occurred on the right 
side. The fluid is predominantly situated in the short fissure. In some 
instances, less frequently, it may lie simultaneously in the long and 
short fissures.*: * From reported cases it is apparent that multiple localized 
effusions are rare.® In one (Case 1) the fluid was localized in the postero- 
superior portion of the long fissure only. In the other three (Cases 2, 3, 
and 4) there was a simultaneous collection of fluid in the right long and 
short fissures, more marked in the latter. In two(Cases 2 and 4) a composite 
shadow of two partially superimposed masses was present in the postero- 
anterior chest film. Usually evidence of associated congestive failure, such 
as cardiac enlargement, vascular congestion and occasionally general 
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pleural effusion is present. Finally and most characteristic, the “tumor” 
disappears promptly on digitalization and diuresis. In three of our cases, 
the localized fluid was absorbed on digitalization within one week and in 
one case, within four days, An identical] shadow may recur several times 
with subsequent bouts of cardiac failure.* In one (Case 3) an interlobar 
transudate of identical configuration returned three times within five 
months and in another (Case 1) twice within four months. 


In none of our patients, was an adequate history of antecedent pleuritis 
present. Still in one (Case 3) autopsy disclosed a completely obliterated 
pleural cavity on the right. In this case there was simultaneous large 


Figure 8A: Cardiomegaly. Left pleural effusion. Ovoid density in right mid-lung field, 
which disappears with compensation in one week (Figure 3A) and recurs six weeks 
later with decompensation (Figure 8C). Lateral view locates effusion largely in the 
short fissures (Figure 8D). 
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general pleural effusion on the left, and localized interlobar effusion on the 
right. With cardiac compensation the interlobar effusion was promptly 
absorbed whereas, the effusion in the left general cavity diminished only 
slightly. Recurrence of localized effusion at the same site, as in two 
of our cases, may speak in favor of adherent pleura as an underlying 
factor. One (Case 4) is an exception. On first admission (December, 1951) 
there was evidence of fluid collection in the right long and short fissure 
only. This disappeared on diuresis and digitalis within one week. Some two 
years later on the second hospital admission, bilateral pleural effusion was 
found but no evidence of interlobar fluid could be detected. Therefore, one 
may assume that there was no symphysis of the pleura on the first ad- 
mission. A similar case was reported by Laufer.'® We are unable to offer 
an adequate explanation, but it seems that aside from pleural adhesions 


Figure 4A: Minor congestive changes. Kidney-shaped right mid-lung field density, 
identified as interlobar effusion in both the major and minor fissures on the lateral 
view (Figure 4B), which disappears with compensation one week later (Figure 4C). 
On one of the several subsequent decompensations (Figure 4D), effusion lies largely 
in the right general pleural cavity, which precludes its obliteration previously, with 
a smaller localization interlobarly. 
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there must be other factors responsible for the localized interlobar trans- 
udate in cardiac failure. 

Because of the relatively small number of cases which find their way 
into the literature, the general impression has arisen that localized inter- 
lobar effusions are rare. But Weiss" et al found five cases within one year 
during routine reading of 2,234 photofluorograms on patients admitted 
to medical wards. Bedford and Lovibond"™ found that in 368 cases of heart 
failure there were 11 cases with interlobar effusion. Three of our cases 
(1, 2, and 3) were encountered within one year out of 2,446 admissions to 
the medical ward in Harbor General Hospital in Torrance. In two instances 
the interlobar effusion was initially interpreted as lung tumor until this 
was disproved by its prompt disappearance on digitalization; and only 
thereby was contemplated bronchoscopy avoided. Radiographic diagnosis 
is readily made however, and needless bronchoscopy forestalled, when 
one is familiar with the entity of Phantom Lung Tumor. 


SUMMARY 
Localized interlobar effusions are relatively rare, but important enough 
to merit recognition. When a patient in congestive failure presents a 
pulmonary mass, the possibility of interlobar effusion must be considered 
before submitting the patient to exhausting studies. 
The term “Phantom Lung Tumor” is applied to a transudative inter- 
lobar fluid collection in congestive heart failure, which disappears spon- 


taneously with compensation and may reappear with each bout of cardiac 
decompensation. The localization is believed to be due to pleural adhesions. 
One of our cases is not consistent with this explanation. Congestive heart 
failure is an essential feature. The interlobar collection of fluid almost 
always occurs on the right side. On a postero-anterior chest film it appears 
as a dense, well-delineated shadow of variable shape, not infrequently 
resembling pulmonary tumor. The “Tumor” disappears within a few days 
on digitalization and diuresis, but may recur with subsequent decompensa- 
tion. The condition seems to be more frequent than is generally believed. 


RESUMEN 


Los derrames interlobares localizados son relativamente raros, pero lo 
suficientemente importantes como para ameritar reconocimiento. 

Cuando un paciente en insuficiencia congestiva presenta una masa pul- 
monar, la posibilidad de derrame interlobar debe tenerse presente antes 
de someter al paciente a estudios agotadores. 

El término “tumor fantasma del pulmén” se aplica a una coleccién de 
liquido trasudativo interlobar en insuficiencia congestiva cardiaca, que 
desaparece espontaneamente con compensacién y puede reaparecer con 
cada ataque de descompensacién cardiaca. Se cree que la localizacién es 
debida a adherencias pleurales. Uno de nuestros casos no concuerda con 
esta explicacién. La insuficiencia congestiva cardiaca es una caracteristica 
esencial. La coleccién interlobar de liquido casi siempre ocurre del lado 
derecho. En una radiografia de térax antero-posterior aparece como una 
sombra densa, bien delineada, de forma variable y que no es poco frecuente 
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que semeje un tumor pulmonar. El “Tumor” desaparece en pocos dias 
con la digitalizacién y la diuresis, pero puede recurrir con una descom- 
pensacién subsecuente, La afeccién parece ser mas frecuente de lo que 
comunmente se cree. 


RESUME 


Les épanchements interlobaires localisés sont relativement rares, mais 
sont suffisamment importants pour qu’on sache les reconnaitre. Lorsqu’un 
malade pendant un épisode congestif, présente une opacité thoracique 
dense, la possibilité d’un épanchement interlobaire doit étre envisagée 
avant de soumettre le malade a des recherches approfondies. 

Le terme “tumeur pulmonaire fantome” s’applique 4 un épanchement 
collecté dans l’interlobe, apparu au cours d’une insuffisance cardiaque con- 
gestive, qui disparait spontanément quand |’état cardiaque est rétabli, et 
peut réapparaitre a chaque phase de décompensation. On pense que |’en- 
kystement est di a des adhérences pleurales. Un de nos cas ne peut étre 
éclairé par cette explication. L’atteinte cardiaque congestive est un élément 
capital, L’épanchement interlobaire survient presque toujours du cété 
droit. Sur le film en oblique antérieure, il apparait comme une ombre 
dense bien délimitée, de forme variable, ressemblant assez fréquemment 
& une tumeur pulmonaire. La “tumeur” disparait en peu de jours sous 
linfluence du traitement par la digitaline, et la diurése, mais peut ré- 
apparaitre avec la phase de décompensation suivante. Cet ensemble radio- 
clinique semble plus fréquent qu’on ne le croit généralement. 


ZUSAMMENFASSUNG 


Lokalisierte Interlobirergiisse sind relativ selten, aber wichtig genug, 
um Beachtung zu verdienen. Wenn ein Patient mit Kongestionsbeschwerden 
Lungensymptome aufweist, muss vor Beginn weiterer diagnostischer Mass- 
nahmen die Méglichkeit des Interlobirergusses in Betracht gezogen werden. 

Der Ausdruck “Phanton Lung Tumor” wird auf einen transsudativen 
Interlobarerguss bei kongestiven Herzbeschwerden angewandt, die sofort 
nach Eintritt der Kompensation wieder verschwinden und bei jeder Herz- 
dekompensation wieder in Erscheinung treten. Man fiihrt die Lokalisation 
auf vorhandene Pleuraadhaesionen zuriick. Einer unserer Fille ist auf 
diesem Wege nicht zu erklaren. Herzkongestion ist ein wesentliches Merk- 
mal. Interlobire Fliissigkeitsansammlung tritt fast immer auf der rechten 
Seite auf. Auf einer posterio-anterioren Lungenaufnahme erscheint sie 
als dichte, gut abgesetzte Verschattung von verschiedener Form, die nicht 
selten einen Lungentumor vortéuscht. Der “Tumor” verschwindet inner- 
halb weniger Tage nach Digitalisierung und Diurese, kann aber bei er- 
neuter Dekompensation wieder auftreten. Die Erkrankung sieht man 
haufiger als allgemein angenommen wird. 
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Respiratory Infections Due to Klebsiella Pneumoniae* 


GLENN L. MORRIS, M.D.** and J. LEWIS YATES, M.D., F.C.C.P.t 
Detroit, Michigan 


The clinical pictures of acute and chronic Friedlander’s pneumonia have 
been described well in the literature. We wish to review our experience 
with this disease and report several unusual cases. 

Isolation of Klebsiella pneumoniae is not sufficient evidence to establish 
it as the etiology in respiratory infections. The bacillus may be found as 
a secondary invader in bronchiectasis, influenza and tuberculosis. Belk' 
reported terminal bronchopneumonia due to this organism superimposed 
upon diabetes, metastatic carcinoma, congestive heart failure, and cerebral 
thrombosis. 

Klebsiella pneumoniae causes only a small percentage of all pneumonias. 
The incidence has been reported in the range of 0.4 per cent® to 1.2 per 
cent.® 

Respiratory infections due to Klebsiella pneumoniae may be divided 
into three groups: acute pneumonia, chronic pneumonia, and a hetero- 
geneous group without a characteristic clinical picture. 

Acute Friedlander’s pneumonia is characterized by a sudden onset with 
chills, fever, cough, dyspnea, and chest pain. The patients appear acutely 
ill and are often cyanotic. The sputum is characteristically thick, mucoid, 
and red, although Gill* reported that the character of the sputum is not 
helpful in making the diagnosis. Involvement of the upper lobes of the 
lungs is usual. The fulminating course is described by Belk' who pointed 
out that many cases show destruction of lung tissue with abscess formation 
by the fourth day of illness. 

The chronic form of Friedlander’s pneumonia begins with the appearance 
of pulmonary fibrosis and cavitation. Symptoms are those of most chronic 
respiratory diseases such as cough, expectoration and hemoptysis. The 
roentgenographic findings of infiltrations and cavities in the upper lobes 
resemble those of tuberculosis. 

Antibiotics, shown by Beeson,' to be clinically effective in treating 
Friedlander infections are streptomycin, chlortetracycline, and chloram- 
phenicol. In acute overwhelming pneumonias and vascular collapse, con- 
current supportive therapy with adrenal cortical steroids and pressor 
amines has been advised.*: * Seven patients dead of bacterial pneumonia 
were autopsied, and five of these showed adrenal damage.* 

During the years 1942 to 1954 at Henry Ford Hospital, Klebsiella 
pneumoniae has been isolated from the sputum of 10 patients with varying 
degrees of respiratory illness. The average age was 58 years with a range 
of from 49 to 81. Eight of them were male and two were female. Eight 


*From the Pulmonary Division, Henry Ford Hospital, Detroit, Michigan. 

**Now at Brooklyn Hospital, Brooklyn, New York. 

tFormerly at Pulmonary Division, Henry Ford Hospital, Presently at Missouri State 
Sanatorium, Mt. Vernon. 
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RESPIRATORY INFECTIONS 


TABLE I 
FRIEDLANDER’S PRE-EXISTING DISEASES 


No. of Cases 


Diabetes Mellitus 


Arteriosclerotic Heart Disease 


Emphysema 


Chronic Bronchitis 
Hypertension 
Rheumatic Heart Disease 


Asthma 


Hyperthyroidism 


were white and two were Negro. Five had involvement of the upper lobes. 
Six had coexisting diabetes mellitus, and three of these were in diabetic 
acidosis on admission. Other pre-existing illnesses are listed in Table I. 

Five had an acute fulminating illness characteristic of acute pneumonia. 
One had chronic debilitating infection which was not diagnosed until 
post mortem examination. In the remaining four the relationship of 
the Friedlander’s bacillus to the illness is not as well defined (Table II). 


TABLE II 
H. F. H. DISTRIBUTION OF FRIEDLANDER’S (1942-1954) 


Type of Case Number Mortality 
Acute 1 


Chronic é (Postoperative 
hemorrhage) 


Nonspecific 
TOTAL 


FIGURE 1 FIGURE 2 


Figure 1 (Case 1): Right upper lobe pneumonia in 1946.—Figure 2 (Case 1): Failure 
of complete resolution two months after onset of pneumonia. 
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These did not give a history of acute pneumonia at any time. One with 
an area of density at the left base by x-ray film had a cold agglutinin titer 
of 1:512. This probably represents virus pneumonia with secondary 
invasion by Klebsiella pneumoniae. One, admitted with hemoptysis, was 
found to have a large tracheal ulcer on bronchoscopy, from which 
Klebsiella pneumoniae was cultured. One with chronic cough, blood 
flecked sputum, and congestive failure, became asymptomatic without any 
antimicrobial therapy. Another, age 81, was admitted in congestive failure 
and expired from this disease on the 22nd hospital day. 

Our series is not large enough to draw conclusions as to therapy. Six 
patients were given adequate daily amounts of combined penicillin and 
streptomycin parenterally for an average of 6.4 days without response. 
The best results of treatment were obtained with a combination of paren- 
teral streptomycin and a broad spectrum antibiotic. Three of the five acute 
cases received this regime. These patients began to improve within two 
to four days after starting therapy. 

In the four cases in which in vitro sensitivities were done, the 
Friedlander’s Bacilli were quite sensitive to chloramphenicol, chlortetra- 
cycline, and oxytetracycline. One culture was sensitive to streptomycin, 
three were slightly sensitive or resistant. 


Case Reports 


Case 1: M. K. This 60 year old white male was admitted in 1946 with acute right 
upper lobe pneumonia due to pneumococcus type 12 (Figure 1). He was treated with 
penicillin. Bronchoscopy, done because of slow resolution, was normal. A chest x-ray 
film two months later showed persistent abnormality (Figure 2). Four years later he 
was re-hospitalized here with a history of weight loss and recurrent hemoptyses. He 
had been in another hospital six weeks previously. At that time diabetes was discovered 
and he was treated for “pneumonia.” The salient features on admission here were: 
absence of fever; physical findings of consolidation of the right upper lobe; white 
blood cell count of 11,400; and predominance to type A Klebsiella pneumoniae in 


FIGURE 3 FIGURE 4 


Figure 3 (Case 1): Four years later. Consolidation with areas of decreased density, 
suggestive of cavities.—Figure 4 (Case 1): Right lateral view at same time as Figure 3, 
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sputum culture. Chest x-ray film showed density in the right upper lobe with several 
areas of decreased density within it (Figures 3 and 4). Bronchoscopy revealed a mass 
in the right upper lobe bronchus which could not be biopsied. Right pneumonectomy 
was carried out after surgical biopsy reportedly revealed squamous cell carcinoma by 
frozen section, 

Gross examination of the specimen revealed that most of the upper lobe was filled 
by a mass. On sectioning, a cavity was seen with a diameter of 2 cm. A tumor was 
not found in the bronchi. Microscopically the lung architecture was replaced by fibrosis 
and chronic inflammatory cells (Figure 5). The cavity wall consisted of inflammatory 
cells and granulation tissue with scattered giant cells (Figure 6). Carcinoma was not 


FIGURE 5 (Case 1): Surgical specimen showin 
replacing lung architecture. 


FIGURE 6 (Case 1): Cavity wall showing inflammatory cells, granulation tissue, and 
giant cells. 
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found. Klebsiella pneumoniae, type A, was isolated from the surgical specimen. 


This case illustrates the diagnostic difficulties encountered with chronic Klebsiella 
infections. The x-ray film changes may suggest tuberculosis. Reiman’ reports that 
chronic Friedlander’s pneumonia may be treated successfully by lobectomy. 


Case 2: E. J. This 57 year old Negro male had non-productive cough for four days 
and chills, fever, chest pain, red mucoid sputum, vomiting and diarrhea for two days. 
He was admitted in December 1948 in critical condition with a temperature of 103° F, 
blood pressure 80/50, dyspnea, and cyanosis. Consolidation of the right upper lobe 
was found by examination and by x-ray film (Figure 7). The marked density and 
bulging of the minor fissure are reported to be characteristic of Friedlander’s pneumonia." 

The white count was 1,850 with 54 per cent polys and 2 per cent eosinophils. The 
NPN was 77 mgm. per cent. Sputum and blood cultures yielded pure growth of 
Klebsiella pneumoniae, type B. 

Chemotherapy consisted of intramuscular penicillin, 100,000 units every three hours, 
and streptomycin, 0.25 gms. four times a day. Sulfadiazine, 2.5 gms., was given intra- 
venously six hours before death, which occurred 29 hours after admission. 

At autopsy, the right upper lobe was distended and had the consistency of liver 
tissue. Microscopically the alveoli were distended with exudate of inflammatory cells 
and granular pink staining material. In many areas the septa were destroyed (Figure 
8). Few, if any, bacteria were seen. Grossly, both adrenals were abnormal, The right 
adrenal was soft and necrotic and showed gross hemorrhage. Microscopically both 
adrenals showed almost complete necrosis and hemorrhage (Figure 9). 

This case illustrates the necessity for early accurate diagnosis and the rapid insti- 
tution of proper therapy. Hypotension, azotemia, and leukopenia indicate an over- 
whelming infection. The 2 per cent eosinophilia suggests inadequate adrenal response 
to stress, and post mortem findings indicate severe adrenal damage. Azotemia and hypo- 
tension may also represent acute adrenal insufficiency as in the Waterhouse-Friderichsen 
syndrome. Supportive therapy with cortisone may have maintained life in this patient 
until the antimicrobial agents and body processes had a chance to cure the infection. 
It is unfortunate that a broad spectrum antibiotic was not given. 


FIGURE 7 (Case 2): Acute Friedlander’s pneumonia. 


= 
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Figure 8 (Case 2): Acute Friedlander’s pneumonia. Note the distended alveoli and 
ruptured septa.—Figure 9 (Case 2): Adrenal gland showing necrosis and hemorrhage. 


Three of our patients expired (Table II). The chronic case expired 
post-operatively. 


SUMMARY 


We have reviewed the current literature and the case histories of 10 
patients with varying degrees of respiratory illness from whom K. 
pneumoniae was isolated. The following points have been derived: 


1. Predisposing diseases are important in the etiology of Friedlander’s 
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pneumonia. Six of our patients had diabetes. 

2. Isolation of Friedlander’s bacillus from a patient with pulmonary 
disease does not prove causal relationship. 

3. Early bacteriological diagnosis is important. 

4. Combined therapy with penicillin and streptomycin was ineffective 
in this series. 

5. The best antibiotic regimen is probably streptomycin plus a broad 
spectrum antibiotic. 


6. Chronic Friedlander’s pneumonia may resemble tuberculosis or car- 
cinoma. 

7. The use of nor-epinephrine and/or cortisone may be lifesaving as 
supplemental therapy for acute overwhelming pneumonias. 


RESUMEN 


Hemos revisado la literatura actual y las historias clinicas de 10 enfer- 
mos con diversos grados de afecciones respiratorias—en las que se logré 
aislar la K, pneumoniae. De ahi han derivado los puntos siguientes: 

1. Son importantes algunas enfermedades que predisponen para el de- 
sarrollo de la neumonia de bacilos de Friedlander. Seis de nuestros enfer- 
mos tenian diabetes. 

2. El aislamiento del bacilo de Friedlander de un enfermo—con enfer- 
medad pulmonar, no demuestra relacién causal. 

3. El diagnéstico bacteriolégico temprano es importante. 

4. El tratamiento combinado de penicilina y estreptomicina no fué 
efectivo en esta serie. 

5. El mejor régimen es probablemente la asociacién de la estreptomi- 
cina y un antibiético de amplio espectro. 

6. La neumonia crénica de Friedlander puede simular la tuberculosis 
o el carcinoma. 

7. El uso de nor-epinefrina y/o Cortisona puede ser salvador como tera- 
péutica suplementaria para las neumonias agudas mas severas. 


RESUME 


Des auteurs ont passé en revue la littérature médicale et ont étudié les 
observations de 10 malades atteints d’affections respiratoires de gravité 
variée, dans lesquelles ils avaient pu isoler le bacille de Friedlander. Les 
points suivants en ont été la conclusion: 

1. Des affections prédisposantes jouent un réle important, dans |’étiolo- 
gie de la pneumonie & bacilles de Friedlander. Six des malades étaient 
diabétiques. 

2. La mise en évidence d’un bacille de Friedlander chez un malade atteint 
de manifestations pulmonaires n’est pas forcément la preuve que ce germe 
est bien la cause de |’affection. 


8. Le diagnostic bactériologique précoce est important. 
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4. Le traitement combiné par la pénicilline et la streptomycine se montra 
inefficace dans les cas étudiés. 


5. Le meilleur traitement antibiotique est probablement la streptomycine 
associée a un antibiotique de série différente. 


6. La pneumonie chronique a bacilles der Friedlander peut ressembler & 
la tuberculose ou au cancer. 


7. L’emploi de “nor-epinephrine” associée ou non a la cortisone peut 
étre la d’un grand secours comme traitement supplémentaire dans les cas 
de pneumonie aigué qu’on ne peut juguler. 


ZUSAMMENFASSUNG 


Wir haben die laufende Literatur durchgesehen und die Krankenge- 
schichten von 10 Patienten mit verschiedenen Graden von Erkrankung 
der Atmungsorgane, bei denen K. pneumoniae soliert wurden. Die folgen- 
den Punkte wurden daraus abgeleitet: 


1. Praedisponierende Erkrankungen sind wichtig fiir die Aetiologie der 
Friedlander-Pneumonie, 6 unserer Kranken hatten Diabetes. 


2. Die Isolierung von Friedlander-Bazillen bie einem Kranken mit 
Lungenkrankheit beweist keine ursachliche Beziehung. 


3. Die friihzeitige bakteriologische Diagnose ist wichtig. 


4. Kombinierte Therapie mit Penicillin und Streptomycin waren in 
diesen Reihen unwirksam. 


5. Die beste antibiotische Verordnung besteht wahrscheinlich in Strep- 
tomycin zusammen mit einem Antibioticum mit Breitbandspektrum. 


6. Chronische Friedlander-Pneumonie kann einer Tuberkulose oder 
einem Krebs ahnlich sehen. 


7. Die Verwendung von Nor-Epinephrin und oder Cortison kann lebens- 
rettend sein als erginzende Therapie bei akuten bedrohlichen Pneumonien. 
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Some Factors Affecting Isolation of Tubercle 
Bacilli from Patients Receiving Chemotherapy* 


EDITH L, DUERR, Ph.D.,** and THOMAS C, BLACK, M.D., F.C.C.P.t 


Alexandria, Louisiana 


Bacterial conversion, or the change from a positive sputum status to one 
in which tubercle bacilli can no longer be isolated, is being used to an 
increasing extent as one of the measures to evaluate various chemothera- 
peutic regimens in tuberculosis." * * It is used in this way with the implicit 
assumption that every patient from whom tubercle bacilli can no longer 
be routinely cultured has changed to a condition in which no bacilli or at 
most only dead organisms are present, as shown by the use of the phrase 
“reversal of infectiousness” to describe a change from positive to nega- 
tive cultures.* 

Recent studies, however, have indicated that the older criteria for 
“negative” sputum may be inadequate for patients receiving chemo- 
therapy. In some cases the disappearance of organisms may be only 
transient.*:° Also, there has been a marked increase reported in recent 
years in the number of cultures found negative for tubercle bacilli from 
smear-positive sputum.” 

Sputum specimens from patients receiving orally administered sodium 
para-aminosalicylic acid have been shown to contain quantities of this 
drug sometimes reaching a concentration of 10 micrograms per milliliter.’ 
Isoniazid has been shown to be secreted into the saliva (even after intra- 
muscular injection) where it reaches levels approaching the concentration 
in the blood plasma.* Isoniazid therapy may present other special difficul- 
ties, since INH-resistant strains appear to be more difficult to isolate, hav- 
ing special growth requirements, and sometimes growing more slowly than 
susceptible strains. Thus it has become apparent that the isolation of 
typical organisms from patients receiving chemotherapy is affected by 
factors which formerly did not apply to this problem. This study was 
undertaken in an attempt to determine, if possible, what some of these 
factors may be. 

Materials and Methods 


Collections of specimens. Only patients from whose sputum typical cul- 
tures of tubercle bacilli had previously been isolated, usually within the 
preceding six months, were selected for this study. All patients were 
receiving chemotherapy on a combined regimen including either two or 
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three of the following drugs: streptomycin (SM) (or dihydrostreptomy- 
cin)—one gram twice weekly; para-aminosalicylic acid (PAS)—12 grams 
daily; and isoniazid (INH)—300 milligrams daily. Of the 103 patients 
studied, only one had disease classified as minimal in extent, 30 were 
moderately advanced, and the remaining 72 had far advanced pulmonary 
tuberculosis. A series of three sputum specimens was obtained within a 
96 hour period from each patient selected for study: a 48 hour sputum 
specimen, a 24 hour specimen, and a single early morning specimen. 


Processing of specimens. All specimens were received in the laboratory 
within one hour after completion of collection period and were immediately 
processed. The volume was noted, and the entire specimen was digested, 
in aliquots where necessary, by the addition of 3 per cent NaOH, followed 
by 15 minutes vigorous shaking in an automatic paint shaker, and centri- 
fuging for 30 minutes at 3000 rpm. The supernatant was decanted, and 
to the total sediment after neutralization with 2 N HCl, was added an 
approximately equal volume (but not less than one milliliter) of Corper’s 
sterile salt solution'’® buffed to pH 6.2. This suspension was centrifuged 
for 30 minutes at 3000 rpm, and enough of the supernatant aspirated to 
leave a volume of exactly 1.0 ml. (except where the packed sediment 
exceeded 0.5 ml., when a volume of 2.0 was left). The suspension was 
mixed thoroughly by drawing into and expelling from a pipette. Exactly 
one-tenth of the total volume was inoculated by pipette onto the surface 
of each tube of culture medium employed, using a staggered, randomized 
order of selection of tubes. A film was prepared by spreading 0.05 ml. of 
the suspension on a glass slide to cover an area approximately 10 x 30 
millimeters. 

Media. Each specimen was inoculated onto duplicate tubes of each 
of the following media: a modified Lowenstein-Jensen egg potato medium," 
Tarshis’ blood agar medium™ containing 100 units per ml. penicillin, and 
Dubos’ oleic acid-albumin medium" containing 50 units per ml. penicil- 
lin. The media was prepared in small lots less than two weeks prior to 
use, and all tubes used on the specimens from a single patient were from 
the same lot. All media was in screw capped tubes, and after inoculation, 
was incubated almost horizontally for the first week with the cap loosened 
to allow evaporation of excess moisture, and thereafter in a vertical 
position with the caps tightened. 


Examination of cultures. Cultures were examined and findings recorded 
at weekly intervals for 12 weeks, and a final reading was taken at 16 
weeks, at which time portions of all questionable materials were stained. 
Every culture containing acid-fast bacilli was further studied to confirm 
or eliminate its identity as Mycobacterium tuberculosis. Tests for cord 
formation were performed by inoculating young broth cultures into plasma 
broth,'* and portions of the sediment of each plasma broth culture were 
stained for acid-fast bacilli. The plasma broth culture was also used to per- 
form the neutral red test on every culture of acid-fast bacilli isolated.’ 
Indirect sensitivity tests using the OA 7 H-3 solid medium® to which SM, 
PAS and INH were added separately and in combination for a total of 16 
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tubes per specimen, were performed on at least one culture from each pa- 
tient from whom tubercle bacilli could be isolated. Two hundred oil im- 
mersion fields were examined on each stained slide, and the average number 
of acid-fast bacilli per field determined. 


Results 


Since the purpose of this study was to consider factors affecting isola- 
tion of tubercle bacilli as distinct from response to treatment, those cases 
from whom no positive cultures were obtained in this series were excluded 
from further consideration. Of the 103 patients initially selected, at least 
one positive culture was obtained from 53; of this number 43 had received 
chemotherapy without any interruption for at least the two month period 
preceding collection of specimens. Of the 1854 diagnostic cultures inocu- 
lated and examined as above described, the results are thus limited to those 
obtained from the 774 cultures from the 129 specimens from these 43 
patients who, in spite of chemotherapy, were still positive at the time of 
examination. Of this number eight had disease classified as moderately 
advanced, and 35 far advanced disease. 

Results of direct microscopic examination of the films from these 129 
specimens, corrected to give results for 1.0 ml. of concentrated sediment, 
are shown in Table I. As was to be expected, the 48 hour specimens 
showed higher counts than the 24 hour specimens. 


TABLE I—RESULTS OF DIRECT MICROSCOPIC EXAMINATIONS 


Tubercle bacilli Number of specimens collected: 
per oil field 48 hr. 24 br <1 hour 
10. -99. 2 
Median 166 0.62 


This is in contrast with the overall results of cultures, as shown in 
Table II, which indicates that fewer positives were obtained from 48 
hour specimens than from 24 hour ones: a finding which in general] is 
contrary to that obtained from patients not on chemotherapy. This dif- 
ference is statistically significant at the 5 per cent level. 


TABLE II—RESULTS OF CULTURAL EXAMINATIONS 


Type of No. of tubes Per cent of tubes inoculated found: 
specimen inoculated Negative Contaminated Positive 
<1 hr. 258 3.9 57.0 


‘Totals 174 25.2 5.7 69.1 
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The different types of culture media used are compared in Table III. 
With each type of medium more cultures were positive from 24 hour 
specimens than from 48 hour specimens. Differences in yield between types 
of media are not statistically significant at the 5 per cent level. 


TABLE III 
COMPARISON OF DIFFERENT TYPES OF CULTURE MEDIA 
Type of Number Mean time 


culture of tubes of initial Per cent of tubes inoculated found 
Contaminated Positive 


appearance Negative 


3.7 weeks 22.9 12.4 
2.9 weeks 22.9 4.3 
3.3 weeks 28.7 1.9 


In order to try to determine the cause of the decrease in positive 
cultures obtained from 48 hour specimens as compared with 24 hour ones, 
results were analyzed for various factors. One of these was the duration 
of chemotherapy received by the patient prior to collection of specimens. 
Table IV compares the yield of positive cultures from patients who had 
received more than two but less than six months of chemotherapy with 
those who had received six months or more of treatment. It shows that 
the decrease in positives from 48 hour specimens previously noted was 
essentially confined to the group receiving the shorter period of chemo- 
therapy. 


TABLE IV 
EFFECT OF DURATION OF TOTAL PRIOR CHEMOTHERAPY 


Per cent of positive cultures from specimens of patients 
who had received chemotherapy : 


Type of 
specimen 2 to 6 months 6 or more months 


 48hr. 58.8 79.5 
24hr 78.4 79.5 
<1 hr. 52.0 60.3 
Totals 63.1 73.1 


It has been shown that among patients remaining positive after six 
months of chemotherapy the proportion of the total whose organisms are 
resistant to the drug or drugs of treatment rises rapidly with continued 
chemotherapy. The yields are therefore compared in Table V according 


TABLE V 
EFFECT OF DRUG SUSCEPTIBILITY ON YIELD OF POSITIVE CULTURES 


Per cent yield of positive cultures from organisms 
Type of Resistant to Resistant to Resistant to Suser vtible 
specimen 10 meg /m!] SM 5 meg/ml INH 10 meg/m! PAS to all 3 arugs 


86.7 68.1 68.5 

83.3 76.4 2, 82.4 

71.7 59.7 9. 48.1 

80.6 68.1 57. 66.3 
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to the resistance or susceptibility of the organisms and considering as 
resistant only those cultures which yielded equal growth in the control 
and in the drug containing tubes, and as susceptible those which showed 
no growth on the drug-containing tubes. 

This indicates that the difference between 24 and 48 hour culture yields 
is significantly increased in the case of organisms susceptible to all 
three drugs, as contrasted with no significant difference for organisms 
resistant to SM or PAS, and a moderate difference for those resistant to 
INH. 

The next factor considered was how the presence or absence of a 
given drug in the treatment regimen affected results. Since each patient 
received either two or three of the drugs in combination, we may compare 
either regimens including a single drug, or complete regimens. In 
Table VI each drug is considered separately, regardless of other drugs 
being currently administered. The decrease in yield from 48 hour speci- 
mens is most marked from regimens including PAS, where it is of statisti- 
cal significance. 


TABLE VI 
EFFECT OF CURRENT DRUG REGIMEN 


Per cent yield of positive cultures from regimens including: 


Type of 
specimen SM INH PAS 

48 hr. 77.0 72.5 61.9 

24 hr. 82.4 76.0 80.9 
<1 hr. 62.6 59.3 50.8 

Totals 74.0 69.3 64.5 

(No. of tubes) (666) (612) (378) 


Instead of comparing drugs included in a regimen results may be com- 
pared on the basis of which of the three drugs has been omitted from 
treatment. Thus in Table VII although the numbers involved are not 
large enough to yield results of statistical significance in all cases the dif- 
ferences between regimens become more noticeable. Cultures from patients 
who received only SM plus INH showed no decrease in 48 hours positives; 
those from patients receiving only SM plus PAS showed a very marked 
decrease in 48 hour yield as compared with 24 hour cultures; while those 


TABLE VII 
EFFECT OF CURRENT DRUG REGIMEN 


Per cent yield of positive cultures from regimen including: 


(only INH) (only SM PAS) (only PAS) 
48 hr. 80.3 66.7 
hr. 77.3 90.7 
<1 hr. 62.9 48.1 22.2 
Totals 98.5 68.5 38.9 
(No.of tubes) (396) 
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from patients receiving INH plus PAS showed a marked overall decrease 
in positive cultures, as well as a definite decrease in 48 hour yields as 
compared with those from 24 hour specimens. 

Every specimen which yielded organisms morphologically typical of 
tubercle bacilli gave positive virulence test results by both procedures 
used, with a single exception. The exception was from a patient in the 
terminal stage of far advanced disease with extensive bilateral cavitation, 
who had received all three drugs continuously for the 12 months preceding 
collection of specimens. One of his specimens yielded organisms resis- 
tant to INH and to PAS both separately and in combination; these organ- 
isms were negative on both virulence tests. Another specimen from this 
patient yielded organisms positive by both tests. 

All other cultures of acid-fast bacilli isolated which were not morphologi- 
cally typical of tubercle bacilli were also tested by both procedures. Not 
one was positive on either of the tests, although a number gave doubtful 
results. These organisms were, therefore, not considered to be tubercle 
bacilli. 


Discussion 


These findings appear to demonstrate that certain factors do affect 
the yield of positive cultures from patients receiving chemotherapy. 
The different types of diagnostic culture media tested did not yield signifi- 
cantly different results under the conditions of study, although the blood 
agar medium gave slightly higher yield and somewhat earlier growth than 
the other media. The high proportion of contaminated tubes obtained 
on Lowenstein-Jensen medium has been interpreted to mean that 3 per cent 
NaOH is not an adequate decontaminant for use with culture medium con- 
taining no penicillin. The period of collection of specimens did affect cul- 
ture results to a significant extent. Although more bacilli were seen in 
stained slides from 48 hour specimens than from 24 hour specimens, 
more positive cultures were isolated on diagnostic culture media from 
24 hour specimens under the conditions described. 


The duration of total prior chemotherapy also appears to influence 
culture results. The finding that during the period from the third to 
the sixth month of chemotherapy there is partial or complete suppression 
of growth of bacilli from some patients is in accordance with the findings 
of certain British workers.* After that period, if treatment has not been 
successful and patient is still positive the organisms appear to be as readily 
cultured from 48 as from 24 hour specimens. 

The effect of drug resistance or susceptibility of organisms has been 
confirmed. It appears that some patients pass through a phase during 
which it is difficult to isolate organisms, and then subsequently become 
frankly positive at about the time when their organisms become resistant 
to the drugs being employed. However, the question of whether the treat- 
ment has been ineffective because the organisms became resistant, or 
whether other entirely unrelated factors have adversely affected treatment 
and the organisms therefore still persist and after prolonged exposure 
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to the drugs have become resistant, is an extremely important question 
but one to which the answer is not yet available. Those organisms which 
have become INH-resistant apparently do present an additional problem 
in isolation as compared with SM-resistant or PAS-resistant organisms, 
probably because of their special growth requirements. 

The effect of a particular drug regimen being currently administered 
is of considerable importance. Streptomycin appears to have little or no 
suppressive action, isoniazid a moderate effect, and PAS a much more 
marked effect. (This suppressive action is in relation to isolation of or- 
ganisms, and should not be confused with patients’ response to treatment.) 
Since INH and PAS are administered orally it is certainly conceivable 
that appreciable quantities may be introduced into the sputum even with- 
out any having been secreted into the saliva. That this may actually occur 
in the case of PAS would appear to have been established, but that this is 
not the whole explanation appears likely from the results obtained, 

Although these factors have been independently described as affecting 
the isolation of tubercle bacilli, information as to whether the above 
described effects are in fact independent of each other is not available 
and results should not be so interpreted. Nor should these factors, al- 
though their effect seems to have been established under the conditions 
described, be considered to be the only ones operative. Undoubtedly others 
exist, whose clarification awaits further study. 


SUMMARY 


1. Sputum specimens from a series of patients receiving chemotherapy 
were collected under specified conditions, and carefully studied to deter- 
mine factors affecting isolation of tubercle bacilli, as distinct from response 
to chemotherapy. 

2. The period of collection of specimens affected results, in that more 
positive cultures were obtained from 24 hour than from 48 hour specimens. 

3. Those collected after more than two but less than six months of 
chemotherapy showed significant suppression of growth from some speci- 
mens; this was not seen from specimens collected after longer periods 
of treatment. 

4. The drug susceptibility of the organisms appeared to affect results: 
SM-resistant and PAS-resistant organisms showed little or no suppression ; 
INH-resistant organisms showed some effect, and organisms completely 
susceptible to all three drugs were most markedly affected. 

5. The particular drugs being currently administered showed a definite 
effect: PAS had the most marked suppressive action, INH some, but less, 
and SM little or none under the conditions tested. 


RESUMEN 


1. Los esputos de un grupo de enfermos bajo quinioterapia se reunieron 
en condiciones determinadas y se estudiaron cuidadosamente para pre- 
cisar los factores que afectan el aislamiento del bacilo de la tuberculosis 
que es tan distinto. 
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2. El periodo de la recoleccién de los esputos afecté los resultados ya 
que mas cultivos positivos se obtuvieron de los especimenes de 24 horas 
que de los de 48 horas. 

3. Los colectados después de mas de dos meses pero menos de seis meses 
de quimioterapia mostraron una falta de crecimiento de colonias de algunos 
especimenes. Esto no se observé en los especimenes colectados después de 
largo tiempo de tratamiento. 


4. La susceptibilidad de los gérmenes a la droga parecié afectar los 
resultados: Los gérmenes SM-resistentes y PAS-resistentes no mostraron 
una supresién de crecimiento o pequefio supresién; Los resistentes a la 
isoniacida mostraron algin efecto y los completamente susceptibles a las 
tres drogas fueron particularmente afectados. 

5. Las drogas al presente aplicadas en particular mostraron efectos 
definidos asi: PAS mostré la accién supresiva mas marcada; INAH alguna 
accién pero menor y la S pequefia o ninguna bajo las condiciones de la 
investigaci6én. 

RESUME 
1. L’auteur ra recueilli sous certaines conditions les crachats d’une 
série de malades traités par la chimiothérapie et les a étudiés pour déter- 
miner les facteurs qui peuvent influencer |’isolement du bacille tuberculeux. 

2. Le temps écoulé depuis le moment ot ont été recueillis les crachats 
a une influence nette sur les résultats: des cultures positives plus nom- 
breuses furent obtenues sur des crachats de 24 heures que sur des crachats 
de 48 heures. 


3. Certains échantillons recueillis aprés un traitement chimiothérapique 
datant de plus de deux mois mais de moins de six mois montrérent une 
inhibition nette de leur développement. Ceci ne fut pas observé pour les 
échantillons recuillis aprés de plus longues périodes de traitement. 

4. La sensibilité des germes aux antibiotiques parut influencer les ré- 
sultats. Les germes résistants a la streptomycine et au P.A.S. montrérent 
peu ou pas d’inhibition; les germes résistants a |’isoniazide montrérent 
quelque inhibition et les germes complétement sensibles aux trois produits 
furent ceux qui étaient le plus nettement influencés. 

5. Les drogues couramment administrées montrérent un effet précis: 
le P.A.S. eut l’action inhibitrice la plus marquée, |’isoniazide eut encore 
une action mais moindre, la streptomycine eut peu d’action ou pas du tout 
dans les conditions de |’expérience, 


ZUSAMMENFASSUNG 


1. Unter besonderen Bedingungen wurden Sputumproben einer Reihe 
von mit Chemotherapeutika behandelten Patienten gesammelt und unter- 
sucht. 

Diese Untersuchungen wurden unter besonderer Beriicksichtigung der 
Faktoren vorgenommen, die die Isolierung der Tuberkelbakterien hinsicht- 
lich ihrer Ansprechbarkeit auf Chemotherapie eindeutig beeinflussen. 


2. Die Dauer, in der die Sputumproben gesammelt wurden, beeinflusste 
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die Ergebnisse. Es wurden mehr positive Kulturergebnisse von 24stiin- 
digen als von 48stiindigen Sputumproben erhalten. 


3. Diese Sputumproben, die unter einer mehr als zwei-, aber weniger als 
sechsmonatigen Chemotherapie gesammelt wurden, zeigten teilweise eine 
erhebliche Wachstumsverminderung, wohingegen bei Sputumproben unter 
linger dauernder Chemotherapie keine Wachstumsverhinderung nach- 
weisbar war. 


4. Die Arzneimittel-Empfindlichkeit der Organismen scheint die Ergeb- 
nisse zu beeinflussen. Streptomycin- bzw. PAS-resistente Keime zeigten 
nur geringe oder keine Wachstumsverminderung, INH-resistente Keime 
zeigten geringe Wachstumsverminderung; Keime, die gegen alle drei 
Chemotherapeutika empfindlich waren, zeigten die ausgeprigteste Wachs- 
tumsverminderung. 


5. Die einzelnen, laufend angewandten Tuberkulostatika zeigten folg- 
ende Wirkungen: Unter den angegebenen Versuchsbedingungen zeigte 
dies PAS die starkste, INH eine missige oder geringe, und das Strepto- 
mycin eine geringe oder keine wachstumshemmende Wirkung. 
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Pulmonary Complications of Amebiasis 


A REPORT OF SIX CASES 


B. H. WEBSTER, M.D., F.C.C.P. 


Nashville, Tennessee 


Amebiasis is typically an infection of the colon by the protozoan, En- 
damoeba histolytica. It may be acute or chronic and presents a varied 
clinical course. The most frequent symptom is diarrhea with small amounts 
of blood-streaked mucus, but stubborn constipation is not unusual. Often, 
constipation may alternate with diarrhea accompanied by tenesmus, lassi- 
tude, and a generalized vague abdominal discomfort. Due to the variety 
of symptoms, it may be confused with chronic cholecystitis, pancreatitis, 
chronic appendicitis, diverticulitis of the colon, regional ileitis, mucous 
colitis, and spastic colon. 

Pulmonary and hepatic involvement are believed to be secondary to 
intestinal infestation in all cases. Pulmonary amebiasis is usually second- 
ary to hepatic involvement. There may be contiguous spread through 
the diaphragm, trans-diaphragmatic lymphatic extension, or embolic 
spread through the circulation.2, About 75 per cent of cases occur by a 
rupture of a liver abscess directly through the diaphragm.'® Batson’ has 
described a mode of metastases through the vertebral venous system net- 
work to the cerebral and pulmonary areas without passage through the 
liver. 

The primary form of pulmonary amebiasis caused by amoebae reaching 
the respiratory tract by direct embolism from the intestinal tract is con- 
sidered to be rare. However, pulmonary amebiasis in people without 
other symptoms or signs of amebiasis are on record.'' Such a case is 
reported by Chaudhuri and Chaudhuri* in which there is no history of 
dysentery, hepatic involvement, or Endamoeba histolytica in the feces. 
Sodeman’® points out that there may be hepatic infection by amoebae with- 
out pulmonary involvement and yet suggesting lung disease. This is found 
in cases of hepatic abscess where the pain is referred to the right shoulder 
area and aggravated by inspiration. Such cases often complain of stabbing 
pain in the region of the right costal margin. Here the diaphragm may 
be immobilized and the right base of the lung fixed. In this case an ap- 
parent increased density in the lower right pulmonary area may be mis- 
taken for pneumonitis. Extension through the diaphragm from hepatic 
abscess below may give rise to pleural reaction resulting in pleural effu- 
sion which appears clear and sterile. However, amoebae may be isolated 
in the pleural fluid. Radke’ reports the isolation of Endamoeba histolytica 
from the pleural fluid and the successful treatment with quinacrine (ata- 
brine) and carbarsone. Fibrinous exudate may attach the lung to the 
diaphragm, causing adhesions to develop, thus producing a fixation. He- 
patic abscess may rupture into the lung, producing bronchopleural or 
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pleurobiliary communciation, Often, there may be a fanshaped area of 
infection extending toward the hilum on the roentgenogram. In a later 
stage, Kleeton* mentions that the increased bronchial markings previously 
seen may not be noticed after repeated expectoration. There may be 
thickening which is not uncommonly confused with basilar tuberculosis 
or bronchiectasis. Complete recovery with return of the tissue to normal 
may follow adequate treatment, It is important to remember that there 
is no definite picture entirely characteristic of the disease and therefore 
that the x-ray film findings may be variable in pleuropulmonary amebiasis. 

A good working classification of pleuropulmonary amebiasis into five 
subdivisions has been suggested by Ochsner and DeBakey*: (1) hematog- 
enous pulmonary abscess without liver involvement; (2) hematogenous 
pulmonary abscess and independent liver abscess; (3) pulmonary abscess 
extending from the liver abscess; (4) bronchopulmonary fistula with little 
pulmonary involvement; (5) empyema extending from a liver abscess. 
Sodeman’® suggests that to these five groups be added a sixth class, namely, 
pleural effusion without true pus, occurring when the amoebic infection 
approaches the pleura through the diaphragm before it has become in- 
fected and when the fluid is still clear. 

In an analysis of 153 cases of pleuropulmonary involvement collected 
from the literature, Ochsner and DeBakey® divided the cases according 
to their classification as 14.3 per cent being hematogenous pulmonary 
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FIGURE 1: Graph showing the complications of 95 cases of amebiasis. 
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abscess without liver involvement; 10.4 per cent as hematogenous pul- 
monary abscess and independent liver disease; 37.2 per cent as pulmonary 
abscess extending from a liver abscess; 19.6 per cent as bronchopulmo- 
nary fistulae with little pulmonary involvement; and 17.6 as empyema 
extending from a liver abscess. Also, in a study of 15 cases of pleuro- 
pulmonary amebiasis from Charity Hospital, they found that 46.6 per 
cent were pulmonary abscesses extending from liver abscesses; 20 per 
cent being bronchohepatic fistulae; and 33.3 per cent being empyemas 
extending from a liver abscess. 

Of special interest is invasion of the pericardium by the amoebic proc- 
ess. The successful treatment of an amoebic hepatic abscess which had 
ruptured through the pericardium into the pericardial sac is reported by 
Shaw.* Such a complication is usually fatal. 


Clinical Cases 


Among 95 cases of amebiasis treated by the author (Figure 1), there 
has been the surprisingly high incidence of 24 (25.2 per cent) with hepatic 
amebiasis. These were diagnosed by hepatomegaly, right upper quadrant 
tenderness, and impaired liver function tests. Sixteen (16.8 per cent) had 
been treated over prolonged periods elsewhere for spastic colon. Many 
such cases are diagnosed as having “nervous indigestion.” 

A common concept of amebiasis seems to be that dysentery is a neces- 
sary finding. In the present series, only 23 (24.2 per cent) gave history 
of present or past dysentery. Many have bouts of diarrhea often con- 
sidered to be “food poisoning,” but also frequently experience constipation. 

The present paper presents six (6.3 per cent) of the 95 cases in the 


FIGURE 2 FIGURE 3 


Figure 2 (Case 1): Pulmonary amebiasis. Roentgenogram May 26, 1954, suggestive 
of pneumonitis of right base—Figure 3 (Case 2): Pulmonary amebiasis. Roentgeno- 
gram of chest September 18, 1954, increase in right hilar shadow and infiltration in 
the right base. 
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series. One of the 95 cases had an amebic granuloma of the colon with an 
intestinal obstruction necessitating resection. A chronic purulent vaginal 
discharge of several months duration in one case revealed Endamoeba 
histolytica trophozoites. 


Case 1: Mrs. H. R. For three years, this 41 year old white married housewife has 
experienced severe pain in the lower back with radiation to the right thigh. She has 
had diarrhea off and on for three years. Stools are frequently thin and watery and 
contain shreds of mucus and blood. Periods of severe constipation lasting two or three 
weeks at a time come between the bouts of diarrhea, She burps all the time, feels 
bloated, and gripes a lot. At times, she feels uncomfortably hungry, this coming at most 
any time unrelated to meals, but relieved by eating. She spat up or vomited blood 
two weeks ago. She feels sore in the right upper abdomen. She lost from 168 to 107 
pounds in five years without dieting. 

She has had a chronic cough for six weeks, feels sore in the right ribs, and experi- 
ences marked pain in the right chest in front when she coughs. She spits up large 
amounts of dark-stained sputum which has a nauseating odor. She has felt chilly and 
runs an afternoon fever 99.6° to 100° F. 

Physical examination: weight, 124; temperature, 99.4° F.; pulse, 86; respiration, 22. 
She is a poorly nourished, well-developed, chronically ill woman who coughs frequently. 
There was a slight respiratory lag of the right lower chest with decreased breath 
sounds in the right base posteriorly. A few moist rales were heard in the right pos- 
terior and lateral chest. There was a slight decrease in fremitus in the right posterior 
chest. There were scattered sibilant rales in the right base. The liver was palpable 
4 centimeters below the right costal margin. There was marked tenderness along the 
entire right ribs anteriorly. Sigmoidoscopic examination showed many pin-point ulcers 
in the recto-sigmoid area and smears were taken. 

Liver function series revealed: cephalin flocculation test, 2 plus in 48 hours; total 
serum proteins, 6.4 mgm. per cent; albumen, 2.2 mgm. per cent; globulin, 4.2 mgm. 


FIGURE 4 (Case 3): Stool August 17, 1953, demonstrating Endamoeba histolytica 
trophozoites and cysts. 
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per cent; serum bilirubin, 1.2 mgm. per cent. The amebic complement fixation test 
showed a 4 plus reaction. 

A stool specimen which was a light brown liquid, mucoid type, was examined while 
warm. There was much mucus, many red and white blood cells; many budding yeast 
cells; Endamoeba histolytica cysts and trophozoites in abundance. Occult blood was 
positive to benzidine and guaiac tests, A sigmoidoscopic smear obtained from the 
recto-sigmoid ulcers showed Endamoeba histolytica trophozoites and cysts. 

Sputum was dark brown gelatinous and foul-smelling. There was much necrotic 
material with motile forms of Endamoeba histolytica which had clear ectoplasm, granu- 
lar endoplasm, ingested red blood cells, and a single nucleus. Sputum culture was 
negative for acid-fast bacilli at the end of six weeks. A throat culture showed non- 
hemolytica streptococci. 

Roentgenologically there was marked spasticity of the lower portion of the descend- 
ing colon and sigmoid. The right diaphragm was somewhat elevated and fixed. There 
was a small amount of infiltration in the costophrenic angle suggesting pneumonitis. 
There were calcified hilar nodes bilaterally, slight fibrosis in the left upper lobe and 
thickened pleura in both apices (Figure 2). 

It was the impression at that time that she had (1) amebiasis, (2) hepatic amebiasis 
and (3) pulmonary amebiasis with bronchobiliary involvement. She was placed on 
milibis (0.25 gm.) with aralen (chloroquine, 75 mgm.) two tablets three times daily 
for two weeks. Complete recovery followed. 


Case 2: Mr, V. L. This 46 year old white agricultural agent has had severe cramp- 
ing diarrhea with six to eight loose watery stools with much slime and blood-streaking 
for two weeks. There has been loss of about 10 pounds of weight in one month. He 
has had occasional upset of the stomach and bowels only for the past six months, none 
previously and much vague indigestion in the past. 

Past history revealed chronic Brucellosis over a long period of time. Physical exami- 
nation was noncontributory. Roentgenologically the chest and a gastro-intestinal series, 
gall bladder series, and barium enema were normal. 

August 1, 1952, a stool examination showed many Trichomonas intestinalis, On 
August 11, 1952, a stool examination showed many Endamoeba histolytica, active and 
cystic forms. The stool was loose, blood-streaked and contained much mucus. 

The impression at that time was amebiasis, intestinal. 

He was placed on carbarsone, gram 0.25 three times daily after meals for 10 days, 


rest for 10 days, and then repeat for 10 days. This was followed by complete sympto- 
matic recovery. 


FIGURE 5 FIGURE 6 


Figure 5 (Case 4): Amebic bronchitis. X-ray film of chest, March 19, 1955, appearance 
of a bronchitis —Figure 6 (Case 5): Pulmonary amebiasis. X-ray film of chest, 
May 28, 1951, showing elevation and fixation of right diaphragm and increased peri- 
bronchial infiltration in the right base suggesting a bronchiectasis. 


a 
& 
= 
‘ 
. 
| 
j 


320 B. H. WEBSTER September, 1956 


August 4, 1954, he returned with the complaints of two or three loose, foul-smelling 
stools daily associated with tremendous cramping, poor appetite, nausea, much gas 
and swelling of abdomen. 

A stool examination revealed Endamoeba histolytica, but no trophozoites. Diodoquin, 
grains 10, three times daily, for 20 days was prescribed, 

September 18, 1954, he returned with complaints of nausea and cutting pain in the 
right upper abdomen for the past three weeks. There had been a fever of 99 to 100 
degrees and two chills. He had been coughing night and day, bringing up mouthfuls 
of “brown spit” that looked like “apple butter.” Coughing caused pain in the right 
side of the ribs. There was gagging when he coughed. His appetite was poor. The 
bowels moved two times daily with some mucus but no blood. Temperature, 100.8° F.; 
pulse, 94; and respiration, 26. There was slight decrease in fremitus and moderate 
dullness to percussion in the right base of the chest posteriorly. There were a few fine 
maist rales in the right base and scattered rhonchi over the anterior chest on the 
right. Sibilant rales were audible over the entire chest. The abdomen showed tender- 
ness along the right costal margin and the liver was palpable 4 centimeters below the 
right costal margin. 

An x-ray film of the chest showed an increase of the right hilar shadow with some 
infiltration in the right base (Figure 3). 

The stool examination showed Endamoeba histolytica cysts. 


A sputum specimen was dark-brown viscid foul-smelling, and streaked with blood 
which on smear showed many diphtheroids, diplococci, streptococci, scattered Endamoeba 
histolytica surrounded by necrotic material. It was positive for bile and guaiac and 
benzidine. 

The impression was that he had pulmonary amebiasis, secondary to amebic hepatitis. 

He was placed on aralen (chloroquine) phosphate, gram 1.0, daily for two days, 
then gram 0.5 for three weeks. To keep down secondary infection and to further aid 
in the treatment of amebiasis, he was given terramycin, 250 mg. four times daily and 
completely recovered. 
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FIGURE 7 (Case 6): Sputum October 7, 1949, showing Endamoeba histolytica tro- 
phozoite. 
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Case 3: Mrs. F. M. This 44 year old white teacher has not felt well for past five 
or six years. During the last three years, she has experienced much gaseous distention 
and eructation. There has been discomfort under the right breast. She feels nauseated 
at times. Almost any kind of food disagrees with her. The right shoulder aches 
almost continuously. For a long time, she has had four or five stools daily, not real 
loose, but mushy and associated with slimy bloody rectal discharge. She cramps a 
great deal throughout the abdomen. Recently, she has been constipated a few days 
at a time. 

She has been coughing for three weeks, producing greenish yellow sputum with 
much phlegm and associated with wheezing. Phlegm wells up in the throat and tastes 
sour and foul. A sickening pain beneath the right breast follows deep breathing. 
After coughing up a mouthful of sputum, the wheezing stops. 

On physical examination she weighed 147 pounds; temperature, 99.8° F.; pulse, 92; 
respiration, 22; and blood pressure 118/74. She was a well-developed, and well-nourished 
woman appearing chronically ill. There were a few sibilant rales in the right lower 
chest anteriorly. The liver margin was felt, one finger breadth below the right costal 
margin, and was somewhat tender. There was tenderness over the right lower quadrant. 

A sigmoidoscopic examination revealed marked hyperemia in the upper rectum and 
near the recto-sigmoid junction. 

Stool examination showed a positive guaiac test. Much mucus, many Endamoeba 
histolytica trophozoites and a few cysts were noted (Figure 4). 

X-ray film of the chest showed moderately increased bronchovascular markings. 

The impression was intestinal amoebiasis. 

Anayodine, one tablet twice a day after meals was prescribed but she complained 
of being unable to take this because of nausea after two days. She was then given 
fumidil, mgm. 10, twice daily for 10 days. 

Pulmonary symptoms persisted. No further diarrhea or cramping was present. 
There were many sibilant rales in the chest and slight dullness to percussion over 
the base of the right lung, A few moist rales over the right hilar area and in the 
right lower lobe were noted. The sounds were clearer after coughing which produced 
a greenish yellow mucoid sputum. A pleuritic rub was heard over the right lower 
lobe anteriorly. The liver was felt 2 to 3 centimeters below the right costal margin 
and slight tenderness was found over the right lower quadrant. 

The amoebic complement fixation test was 4 plus. 

A stool examination showed a few Endamoeba histolytica cysts, but no trophozoites. 
It was slightly positive to benzidine but negative to guaiac. 

The sputum was greenish yellow mucoid in type. Three trophozoites of Endamoeba 
histolytica were found. 

An x-ray film of the chest showed slight elevation and fixation of the right side of 


FIGURE 8 FIGURE 9 


Figure 8 (Case 6): Pulmonary amebiasis. X-ray film of chest October 7, 1949, re- 
sembling an unresolved pneumonia in the right lung base.—Figure 9 (Case 6): X-ray 
film of chest October 25, 1949, shows marked clearing of the infection in the right 
lower lobe. 
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the diaphragm, and infiltration in the right hilar area and the right base giving the 
appearance of pneumonia. 

The impression at this time was pleuropulmonary amebiasis secondary to hepatic 
amebiasis. She was placed on bed rest, fluids to 2500 cc, daily, and a high protein, 
high carbohydrate, high vitamin, low fat diet. She was given milibis with aralen 
combination, two tablets three times a day after meals for 10 days, then one tablet 
three times a day after meals for 10 days. 

An x-ray film of the chest one month later indicated that the infiltration in the right 
base had cleared. All symptoms ceased. 
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FIGURE 10 (Case 6): Temperature graph. 
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Case 4: Mr. W. F. This 74 year old white male retired merchant was well until 
approximately four weeks ago when he began to feel like his throat filled with phlegm. 
He began to cough, felt sore in the middle of his chest, and expectorated much yellow- 
green strong-smelling sputum. He seemed to rattle in his chest, got hot in the after- 
noon and perspired profoundly. 

Physical examination revealed: weight, 182; temperature, 99.4° F.; pulse, 86; and 
respiration, 20. He was a well-developed and well-nourished white haired man who 
coughs and clears throat frequently, but appears well-preserved for his age. The lungs 
were resonant to percussion. Many sibilant rales were heard throughout the chest. 
The stool examination revealed no parasites, ova, or cysts. X-ray film of the chest 
was noncontributory. 

On October 26, 1954, a stool examination disclosed Endamoeba histolytica cysts and 
a rare trophozoite. It was positive to guaiac. Carbarsone was prescribed, grams 0.25, 
three times daily after meals for 10 days, omitted for 10 days, then repeated, There 
had been a chronic cough for two years with dark greenish-yellow sputum at times; 
he continued to clear the throat. There were sibilant rales over the entire chest, more 
marked on the right, but clear following coughing. A few moist rales were heard in 
the right base anteriorly. 

A stool examination revealed Endamoeba histolytica cysts. A sputum specimen 
(50 cc.) was dark greenish-yellow with much mucus, and with a positive guaiac test. 
Much degenerating material was observed. Degenerating Endamoeba histolytica vege- 
tative forms and one motile viable form were seen on merthiolate-iodine-formalin stain. 

An x-ray film of the chest showed moderate increased bronchovascular markings 
bilaterally with some infiltration in the right base (Figure 5). 

It was the impression at that time that he had a long-standing intestinal amebiasis 
with amebic bronchitis; liver involvement not found. He was placed on bed rest, fluids 
to 2500 cc. daily, and milibis with aralen, two tablets, three times daily, after meals 
for seven days, then 1 three times daily for 21 days. He recovered. 


Case 5: Mrs. F. D. for two or three months, this 47 year old woman has complained 
of dyspnea, heart pounding, and an exasperating cough. She has run a fever of one 
of two degrees for about a month. She expectorated brown thick sputum by the 
spoonsful. 


FIGURE 11 (Case 5): Sputum May 28, 1951, Endamoeba histolytica trophozoite. 
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There has been much indigestion, belching, a feeling of bloating and soreness in 
the lower abdomen near the right side. During the past year, she has had “food 
poisoning” four or five times with nausea, vomiting, and diarrhea lasting three to four 
days usually relieved by paregoric. 

Physical examination reveals an anxious, chronically ill middle-aged female who 
weighs 130 pounds. The temperature is 99.8° F.; the pulse rate is 92; and respirations 
are 22. The lungs are resonant to percussion except for slight dullness in the right 
costophrenic angle. There is a loud pleural friction rub over the right anterior lower 
chest. The liver is palpable 1 centimeter below the right costal margin, with some re- 
bound tenderness being present. 


A stool examination after a laxative and examined while warm was a mucoid type, 
dark brown and with a small amount of gross blood. Microscopically, there were a few 
white blood cells, a good many red blood cells, a marked increase in mucus, many 
budding yeast cells, and scattered Endamoeba histolytica cysts and vegetative forms 
on both direct and merthiolate-iodine-formalin stain. The digestion showed some in- 
crease in starch (Lugol’s). Occult blood was positive to guaiac. 

Sputum was prune-colored, It showed a varied bacterial flora. A few trophozoites 
of Endamoeba histolytica were demonstrated (Figure 11). The guaiac test was positive. 
The Ziehl-Neelsen test was negative for acid-fast bacilli. A culture for tubercle 
bacilli was negative at the end of six weeks. 


Roentgenologically a gastrointestinal series was normal. A barium enema demon- 
strated a spastic colon. An x-ray film of the chest revealed considerable increase in 
the right hilar region with much peribronchial infiltration in the right base. There 
was slight impairment of the excursion of the right diaphragm. It was felt that this 
represented evidence of bronchitis or possibly bronchiectasis in the base of the right 
lung (Figure 6). 

It was the impression at this time that she had amebiasis, intestinal; hepatic 
amebiasis, and pulmonary amebiasis. She was placed on milibis with aralen (chloro- 
quine) phosphate (75 mgm.), two tablets three times daily for three weeks with 
recovery. 


Case 6: Mr. L. F. This 55 year old white musician comes for the first visit with 
the chief complaint of acute cutting pain in the right front chest for two weeks, He 
has run some fever, sweats a lot, coughs incessantly, and spits up yellow bubbling 
phlegm that smells like garbage. This is accompanied by shortness of breath and 
wheezing. 

For two or three years he has felt dyspneic on exertion. He was treated two years 
ago for hypertension. 

On physical examination he weighed 151; temperature, 100.4° F.; pulse, 96; respi- 
rations, 22. There is a pleuritic rub over the right anterior and lateral lower chest 
made worse by coughing or deep inspiration. The heart is slightly enlarged to per- 
cussion on the left. The liver is felt 2 to 3 centimeters below the right costal margin, 
with mild tenderness. 

An x-ray film of the chest revealed the heart slightly enlarged in the region of the 
left ventricle. There was slight infiltration in the base of the right lung with evidence 
of pleurisy. 

It was the impression at that time that he had a (1) hypertensive cardiovascular 
disease, and (2) acute fibrinous pleurisy of the right lower lobe. 

He returned nine days later without relief. The pain was worse and he was more 
dyspneic. Much greenish-yellow sputum was being produced, Temperature was 99.8° F. 
He complained of diarrhea for two or three days. There was tenderness along the 
right costal margin, the liver was 3 centimeters below the costal margin. A pleuritic 
rub was heard over the right lower lobe. Stool examination showed a loose, green 
type with no gross blood. Endamoeba histolytica trophozoites and cysts were present. 
Sputum expectorated at the office, about 200 cc., of a greenish-yellow mucoid type showed 
a small amount of gross blood. It was positive for bile. Endamoeba histolytica tropho- 
zoites with ingested red blood cells, surrounded by necrotic material were evident 
(Figure 7). A Ziehl-Neelsen smear was negative for acid-fast bacilli. An x-ray film 
of the chest showed an area resembling unresolved pneumonia in the base of the right 
lung (Figure 8). The heart was enlarged in the region of the left ventricle. He was 
put on a high protein, high carbohydrate, low fat diet and emetine hydrochloride 0.065 
gram subcutaneously daily for 10 days and repeated after 10 days, and phenobarbital, 
grain one-half, three times daily, 


X-ray film of the chest three weeks later showed disappearance of the infiltration 


in the right base. The lungs and diaphragm were normal (Figure 9). The liver was 
not felt. The stool examination revealed no parasites. 
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SUMMARY 


Six cases of pulmonary amebiasis or 6.3 per cent among 95 patients 
with intestinal amebiasis are reported. Five occurred in recognizable 
hepatic amebiasis; one was an amebic bronchitis without demonstrable 
liver involvement. The diagnosis in the six cases were substantiated by 
the demonstration of Endamoeba histolytica trophozoites in the sputum. A 
bronchobiliary communication existed in four. 

Five were successfully treated with chloroquine diphosphate, one with 
emetine hydrochloride. Surgery was not necessary in any of this series. 


RESUMEN 


Seis casos de amibiasis pulmonar o sea el 6.3 por ciento de 95 pacientes 
con amibiasis intestinal se reportan. Cinco de ellos ocurrieron en ami- 
biasis hepatica reconocible; el otro era una bronquitis amibiana sin im- 
plicacién hepatica demostrable. E] diagnéstico en los seis casos fué pro- 
porcionado por la demostracién de trofozoitos de Endamoeba Histolytica 
en el esputo. Habia una comunicacién obrncobiliar en cuatro de ellos. 

Cinco fueron tratados, con éxito, con difosfato de cloroquina, uno con 
clorhidrato de emetina. No fué necesaria la cirugia en ningune de esta 
serie. 

ZUSAMMENFASSUNG 


Es wird iiber 6 Falle mit Lungen-Amoebiasis — 6,3% von 95 Patienten 
mit Intestinal-Amoebiasis berichtet. 5 von ihnen hatten eine nachweisbare 
Leber-Amoebiasis; bei einem bestand eine durch Amoeben hervorgerufene 
Bronchitis ohne erkennbare Leberbeteiligung. In diesen sechs Fallen 
wurde die Diagnose durch den Nachweis der Endamoeba histolytia tro- 
phozoites im Sputum gesichert. In vier Fallen bestand eine gleichzeitige 
Erkrankung von Galle und Bronchien. 

5 dieser Falle wurden erfolgreich mit Chloroquin-diphosphat und 1 Fall 
mit Emetin-hydrochlorid behandelt, Bei keinem dieser Fille waren chi- 
rurgische Massnahmen notwendig. 
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The problem of tuberculosis of the superficial lymph nodes is one which 
has given rise to a vast amount of speculation, both in regard to its patho- 
genesis and its management. The fact that in this comparatively small 
series, many different methods of treatment have been used is indicative 
of the uncertainty of physicians when confronted by the scrofulous patient. 


Historical 


Statistics, controlled studies, and follow-up reports on cases of scrofula 
treated by the “king’s touch” are not well reported. This treatment first 
came into the literature in the fifth century, being introduced by Clovis 
the First of France; it remained the treatment of choice for the next 1200 
years, and it was only when therapy failed that the patient was advised 
to have recourse to the surgeon. In France, the king, after fasting and 
praying and taking the sacrament, received the patients who were arranged 
before him; he placed his fingers on the diseased part making the sign of 
the cross and pronouncing the words: “The King touches thee and God 
heab thee.” One French king touched 1500 persons at one sitting. In 
England the inconvenience of the King’s fasting was not necessary; there 
special days were designated for “royal touching” and these were gala 
holidays, with crushing crowds and degrading ceremonies. Physicians 
first examined a patient to certify he had scrofula. After being touched 
the patient received from the king a gold piece known as the “touchpiece,” 
and it prevented recurrence and probably also helped keep the treatment 
popular.’ 

In the 17th century Richard Wiseman* (1622-1676), a contemporary of 
Willis and Sydenham, wrote the interesting “treatise of the King’s Evill.” 
Although Wiseman treated the disease both by hygienic methods and with 
surgery he admitted that it was a difficult disease to treat and that his 
success could not compare with that obtained by his Sacred Majesty the 
King who could cure with the Royal Touch. He pointed out that he himself 


*From the Veterans Administration Hospitals of McKinney, Texas, and Alexandria, 
Louisiana, and the Department of Internal Medicine, Southwestern Medical School. 
**Veterans Administration Hospital, McKinney, Texas—Now with U.S.P.H.S. 
+The Tuberculosis Service, Veterans Administration Hospital, Alexandria, Louisiana. 
—— of Internal Medicine, The University of Texas Southwestern Medical 
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was an “eye witness” frequently of many hundreds of cures by the Touch. 
He said that some “obstinate and incredulous Men” denied the power of 
the king’s touch, attributing the cure to the Journey the patients take, or 
the change of Air, or the effects of Imagination. He disputed these ideas, ex- 
plaining that many Londoners become cured without charge of Air or 
Travel and that infants unable to imagine the King were healed. Wiseman, 
it might be added, acquired several coveted appointments from the king 
including that of “our principall Chirurgion and our Sergeant Chirurgion.” 

In England the practice of “royal touching” fell into disrepute in the 
18th century after Queen Anne failed to heal Samuel Johnson, but in 
France it continued even into the 19th century. In 1824 Charles the Tenth 
of France touched 121 patients who had been presented before him by 
the two famous physicians, Alibert and Dupuytren.* 

In the 17th century digitalis leaves were introduced into medicine, but 
as a remedy for scrofula. Lugol spent a lifetime of forgotten research on 
scrofula and his solution which was one item only of his plan of treatment 
of this disease bears his name and keeps it alive. In the 19th century there 
was still confusion as to whether scrofula and phthisis were facets of the 
same disease; Henoch doubted their being the same disease because of the 
fact that patients with scrofula did not appear chronically ill while those 
with phthisis did; he, however, knew that a “proportion of scrofulous pa- 
tients finally die of caseous pneumonia, of general miliary tuberculosis, and 
especially of tubercular meningitis.” In 1876 Parrot made the observation 
that pulmonary tuberculosis does not exist in children without involvement 
also of the bronchial glands and this fact is called “Parrot’s Law.” In 1889 
Henoch became uneasy about milk from tuberculous cows and wet nurses. 
And so it was only late in the last century that several] facts essential to 
understanding and treatment of the disease became gradually apparent. 


Pathogenesis 


That there is considerable amount of bovine tuberculosis left in this 
country is open to doubt. Apparently whether bovine or human variety is 
present is not important in treatment. It is interesting that the general 
belief that glandular tuberculosis is usually bovine may never have been 
true in the United States; in a well studied group of 119 cases of glandular 
tuberculosis in New York City in 1910 before milk was controlled, only 35 
per cent were due to M. tuberculosis bovis.‘ (In this same study a total 
of 1042 cases of all types of tuberculosis were analyzed and only 11 per 
cent were due to the bovis variety). While no differential studies were 
made in the present group of patients, we are inclined to believe that few 
if any of these cases are due to the bovine organism. 

The similarity of the tuberculosis in these cases to cases of progressive 
primary tuberculosis in children is obvious and has been remarked upon. 
In the opinion of Rich, the common denominator is probably the relative 
insufficiency of an acquired immunity, as well as perhaps the mass of the 
inoculating dose. It would seem that some factor or factors which cause 
localization of disease in the majority of patients is lacking in these, so 
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that considerable numbers of organisms reach lymph channels, either as 
phagocytized by ineffectual mononuclear cells or as free objects. In each 
successive node there would be a filtering-out process and an arrest up to 
the capacity of the node to respond to the infection, after which there would 
presumably be a “spill-over” into the next lymph node and thence into the 
next group of nodes. 


From the anatomic standpoint, the passage of organisms along lymph 
channels and lymph nodes has to correspond with such facts of lymph 
drainage as are known. Thus the presence of diseased nodes in one specific 
location would strongly suggest a site of origin in another specific location. 
Since drainage from the nose, pharynx and tonsil is to one of the groups at 
the angle of the mandible, adenopathy here would point toward a tubercu- 
lous lesion of pharynx or tonsil, and in fact in children this has been veri- 
fied. The pleural cavities drain to nodes situated in each intercostal space, 
anteriorly just at the lateral borders of the sternum, posteriorly near 
the articulation of the head of the rib. Thus a soft tissue abscess located 
parasternally should promptly raise the suspicion of a pre-existing pleuritis. 
A portion of the pleural cavity drains into nodes of the axilla; discovery 
of tuberculous nodes there likewise should arouse suspicion of associated 
or precedent tuberculous pleuritis. 

Extension from axillary nodes may occur into the lateral deep cervical 
group, while “spill-over” from the sub-mandibular nodes commonly takes 
place into the anterior deep cervical group. From the apex of the pleura 
drainage may occur directly into the lateral anterior deep cervical group. 
But also it is possible for “break-through” to occur from paratracheal 
nodes, which drain the bronchial and tracheobronchial nodes, with involve- 
ment of the anterior medial] deep cervical nodes. In summary, lymph node 
tuberculosis in the lateral aspect of the neck should suggest origin in the 


TABLE I 
AGE AND RACE OF PATIENTS WITH TUBERCULOSIS OF LYMPH NODES 


Under 20 


pleura, while tuberculous lymphadenitis in the medial portion should indi- 
cate extension upward from the mediastinal lymph nodes or downward 
from the nodes at the angle of the mandible. In the case of tuberculosis 
as in the case of any other infection or as in the case of carcinoma there 
is not a good reason to invoke retrograde lymph flow. 

In regard to generalized tuberculous adenitis, a rare condition, the ques- 
tion as to its mode of origin must necessarily be answered. Since there is 
no centrifugal lymph flow, it is only possible to postulate hematogenous 


2 
.: 20 - 29 24 White 18 
30 - 39 12 Negro 28 
40 - 49 6 Latin-A. 2 
. 50 - 59 3 Indian 1 
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dissemination with subsequent collection of organisms into the many lymph 
channels and draining nodes. Under these conditions it would not be neces- 
sary for every area from which drainage occurred to be also the site of 
manifest tuberculosis since it is well known that skeletal muscle is strik- 
ingly exempt from tuberculous invasion, as is the skin in a great majority 
of people. 

It may be mentioned in regard to the presumably rare case of infection 
by way of the intestine that drainage would necessarily take place to mesen- 
teric nodes and thence to retroperitoneal lymph nodes. Since these struc- 
tures ordinarily drain into the cisterna chyli, there would be little reason 
to suppose that disease of the superficial nodes of the neck would take place, 
though there is at least the speculative possibility that Virchow’s node 
might occasionally be involved in spill-over from the abdomen. 

Finally since a number of biopsy reports in this series mention that in 
certain areas the nodes revealed miliary tubercles, while in other sites 
in the same node more extensive conglomerate tuberculosis was found, 
the question arises as to whether or not miliary tuberculosis of the super- 
ficial lymph nodes means generalized miliary tuberculosis. According to 
Rich’s study this is not true. It is therefore necessary to suppose that 
different amounts of bacillary deposition take place at various sites within 
the same node. Possibly such findings may be the result of successive de- 
posits or of varying states of local tissue immunity. 


Pathology 


Histology of biopsied lymph nodes has included every variety of tubercu- 
lous process. On the whole the microscopic picture has corresponded fairly 
well with clinical impressions. Large fluctuant nodes have shown severe 
liquefactive and caseous necrosis with complete destruction of the archi- 
tecture. Small discrete nodes have varied from characteristic sparse granu- 
lomas with central caseation to densely hyalinized fibrosis with calcific 
deposits. Intermediate grades of reaction of every description have been 
encountered. 

Fistulous tracts and pericapsular adhesions have varied with intensity 
of the nodal inflammation. There has been no clinical correlation between 
the intensity of lymph node involvement and the character of tuberculous 
lesions elsewhere in the body, nor have the few post mortems revealed any 
positive relationship. 


TABLE II 


COMPARISON OF ASSOCIATED LESIONS IN CHILDREN AND IN ADULTS 
WITH LYMPHATIC TUBERCULOSIS 


Genito- Liver or 
Number Osseous Urinary Peritoneum Miliary Meningeal! Mortality 
Group of Cases Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent 
Adult 49 8 4 10 8 4 14 


Children 84 ww 0 0 9.5 25 8.3 
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GERMAN, BLACK AND CHAPMAN 
Clinical Material 


The material presented consists of all the established cases of tubercu- 
lous lymphadenitis which have been studied at two Veterans Administra- 
tion Hospitals and three cases observed in the consultation practice of one 
of us. Of the total of 49 there are 28 Negroes, two Latin-Americans, one 
Indian and 18 whites. In our opinion the relatively small proportion of 
Latin-Americans is not characteristic of the real extent of the lymphatic 
tuberculosis in this group, because of the fact that the area from which 
this series is drawn is one in which the Negro population is comparatively 
large while the Latin-American is quite small. The frequency of lymphatic 
disease is shown by the fact that there were 33 cases of lymphadenitis 
from McKinney Veterans Administration Hospital out of a total of 1788 
admissions for all forms of tuberculosis in the period under study, or about 
2 per cent. No conclusion can be drawn as to incidence in the sexes, since 
this group of cases is weighted heavily by the male population of Veterans 
Administration Hospitals. 

Age seems to be of some significance in this series since 25 patients were 
under the age of 30 which would hardly be expected of a population of 
veterans of all wars (Table I). That this trend is not even more marked is 
possibly because of the fact that the series contains such a large number of 
older Negro patients, who in Rich’s opinion are unable to produce the same 
degree or kind of persistent acquired immunity that characterizes the white 


race. Excluded from present consideration as constituting what some 
writers regard as a different problem are a considerable number of infants 
and children observed on the Pediatric Service of Southwestern Medical 
School. The similarity of disease patterns in the two groups, however, 
is striking (Table II). 


The distribution of disease by lymph node groups is shown in Table III. 
It is of much interest that four of the seven deaths in this series took place 


TABLE III 
ANATOMIC DISTRIBUTION OF TUBERCULOUS NODES 


Cervical only 


te 


Cervical and Axillary 
Cervical and Mediastinal 
Cervical and Abdominal 
Axillary only 

Axillary and Mediastinal 
Inguinal only 

Abdominal only 
Mediastinal only 


Chest wall only 
Generalized nodes 
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TABLE IV 


OTHER SITES OF TUBERCULOSIS IN ADULT PATIENTS 
WITH TUBERCULOSIS OF NODES 


Lung 


Pleurisy with effusion 


Miliary 
Uveal tract 
Epididymis 
. Liver and/or peritoneum 


Papulo-necrotic tuberculid 


in the 13 patients with disease of multiple node groups. Distribution among 
nodes in one series of 379 cases from a London hospital shows 86 per cent 
cervical, 3 per cent axillary, 3 per cent inguinal, 7 per cent a combination 
of these, and 5 per cent peritoneal nodes; in that group 20 per cent had 
extra-nodal tuberculosis. 

A classification suggested by Dowd establishes grades of lymphatic dis- 
eases according to severity : 

Group 1.—A stage of the disease when the organisms and pathology are 
limited to a single lymph node, usually the tonsillar cervical node, though 
there may be abscess formation. 

Group 2.—A state of the disease when sinuses have formed, and the 
nodes farther from the tonsil have become involved, perhaps those along 
the jugular chain and the trapezius. 

Group 3.—The tuberculosis is diffuse; many nodes plus tuberculosis 
in other parts of the body are present. 

In terms of present therapy it would seem more desirable to follow a 
somewhat different clinical classification. Dowd’s emphasis on the tonsillar 
node seems unwarranted on the basis of local experience. 


Group 1.—Single nodes or a small cluster of nodes, which are non-fluc- 
tuant. 

Group 2.—One or more nodes in the same group which have reached the 
point of abscess formation or which have developed fistulas. 

Group 3.—Involvement of several diverse groups of nodes, with or with- 
out abscess formation. 


Group 4.—Variable combination of 1, 2 or 3 with disease of other systems. 
Associated Lesions 


From Table IV it will be noted that 50 per cent of all patients had 
associated pulmonary tuberculosis, by far the majority in active form. 
Osseous tuberculosis was noted in 8 per cent, genito-urinary tuberculosis 
in 4 per cent, miliary tuberculosis in 8 per cent, with tuberculous meningitis 
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as a complication in half of these. Other unusual manifestations included 
uveitis in three patients, papulo-necrotic tuberculid in one and disease of 
liver or peritoneum (aside from miliary) in five. Of the entire number, 
14 per cent were dead within a range of four to six years. It is evident that 
involvement of several different systems, as well as a tendency to culminate 
in miliary dissemination is a striking feature of tuberculosis in patients 
who develop specific lymphadenitis. 


Treatment 


Evaluation of therapy in the present series is no easier than in any of 
those published. Part of the wide diversity of therapy is the result of a 
deliberate effort to apply treatment according to what are regarded specu- 
latively as specific indications. Patients at Alexandria did not have access 
to roentgen therapy. Some were seen only on a surgical service and were 
discharged without the benefit of advice from the tuberculosis division. 
About half were treated in ealier days when it was unusual to continue drug 
therapy for longer than 120 days. A few, even, received streptomycin only. 
By the time the varieties of therapy are broken down there are few groups 
of size sufficient to permit any conclusion at all (Table V). 

In considering the results of surgical treatment the reader should bear 
in mind that in this series there were no radical dissections. Surgical 
attack consisted only of local excisions or of incision and drainage, with 
occasional instances of simple aspiration of pus. 

Roentgen therapy, when completed, consisted of 100 r every 10 days for 
10 doses. Irradiation might involve one or both sides of the neck or of the 
axilla as the indication arose. 

Bed-rest consisted characteristically of Grade II activity. In most in- 
stances patients who received this treatment also manifested systemic 
tuberculosis or were being retained in the hospital for irradiation. That 
bed-rest has any value in regard to the local lesions is doubtful. 


Discussion 


The problem of tuberculous lymphadenitis has been studied from a group 
of 49 patients. Pathogenesis of the lymph node lesion is direct extension 
from some neighboring structure, such as from the tonsils to their drain- 
ing nodes, from the pleura to certain axillary nodes,and from the paren- 
chyma of the lung through a succession of mediastinal nodes from which 
the disease emerges in the inferior deep cervical nodes. 

Lesions within the nodes vary from mild epithelioid reaction to acute, 
suppurative necrosis with all local signs of inflammation. Prognosis in re- 
lation to loca] damage varies with the intensity of the inflammation; in 
regard to systemic disease prognosis is more nearly a function of the extent 
of lymphatic involvement. 

There have been too many different types of treatment employed for us 
to state certainly that one particular type is better than another, while 
a review of the literature suggests that even in large series the time of 
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TABLE V 


COMPARATIVE TABLE OF RESULTS OF TREATMENT 
OF TUBERCULOUS LYMPHADENITIS 


Surgical Series Number Results 


Good Fair Failure 
Per Cent Per Cent Per Cent 


Dowd 91 68 34° 
Ladd* . 119 

Barrington-Ward’ 95 
Davos Group” 167 


Thompson” 44 


*According to his class I, II, or Il 
**Recurrence of gross palpable disease in 91 per cent 


X-Ray Series Number Results 


Good Fair Failure 
Per Cent Per Cent Per Cent 


“Lahey” 
72 


Windeyer™ 


*Concentrated therapy 


Antibiotic Series 
"48 VA—120 day (16-17 


49 VA—120 day (18-19) 121 


follow-up has been so short and so incomplete as to make recommendation 
ior therapy something of a guess (Table V). 

Surgical thought has varied from the most conservative attitude of 
drainage and curettement to extensive radical dissection.*: '':'* Local ex- 
cision of a single node or small cluster has offered excellent results, provided 
no acute necrosis is present, but presumably that particular type of disease 
has a rather satisfactory prognosis under any conditions. Indeed in the 
present series there is much to suggest that about two-thirds of the cases 
have good local prognosis, regardless of the therapy or lack of it. 

Opinions of radiologists have been somewhat more uniform, though 
there exist differences as to methods of irradiation.®"','* X-ray therapy 
in local experience seems to be applicable to a greater variety of inflamma- 
tions of the nodes, including those with fistulous tracts, and the results, so 
far as short time follow-up are concerned, appear to be satisfactory. 


The pattern of antimicrobial therapy has changed so rapidly since 1948 
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that comparisons of the results of various regimens are impossible. While 
opinions are numerous, reliable facts based on prolonged observation are 
wholly wanting.” '*.'* Included in the present group who are considered 
to have been treated with drugs alone are a number of patients who had 
surgical biopsy, a procedure which should not affect the results. Also 
included are a few who had either repeated needle aspiration or surgical 
drainage of fluctuant nodes, measures that seem reasonable and desirable. 
The programs of treatment have been so varied that it is difficult to form 
satisfactory conclusions (Table VI). There does emerge a suggestion that 
prolonged, uninterrupted antimicrobial therapy will in many instances 
produce satisfactory results. In this connection it seems permissible to 
speculate that those drugs which are capable of penetrating within the 
phagocytic cell, isoniazid and PAS, should make a more effectual combina- 
tion than streptomycin and PAS. It may be added that in a small group 
of children with tuberculous lymphadenitis the combination of prolonged 
anti-microbial therapy with x-ray therapy has resulted in no failures up to 
as long as four years following treatment. 

The fact that there are seven deaths among this small series within a 
short period of time is reason enough to regard lymphatic tuberculosis as 
a disease of grave potentiality. It will have been noted from the text that 
complications such as osseous disease, epididymitis, miliary tuberculosis, 
and meningitis are frequent in this series. At the same time it is necessary 
to point out that the old opinion that the patient with lymph node disease 
does not have pulmonary disease is completely erroneous so far as this 
series is concerned. Over half had definite pulmonary disease with positive 
sputum, while a small additional number had tuberculous pleuritis, and/or 
other serositis. 

The frequency of multi-systemic involvement and the high incidence of 
fatal dissemination within this group raises a question as to whether or 


TABLE VI 
METHODS OF TREATMENT OF TUBERCULOUS NODES (This Series) 
Drugs Local Result General Results 
Number “Good Poor Poor 
term or long term 9 9 0 4 
8 4 ? 


*In this group these patients received some drug therapy. 

**In this group one had local surgical excision and four received drugs 
in addition. 

***Except for biopsy. 
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not every patient who shows a single tuberculous lymph node and no 
other manifest tuberculosis should be confined to bed for a long period of 
time. The authors feel that there is insufficient evidence available at this 
time to make such a recommendation. In such an individual perhaps pro- 
longed antimicrobial therapy with only mild limitation of activity might 
be worth consideration. On the other hand, it is evident that if a patient 
presents himself with both lymphatic disease and disease manifest in 
some other system, he should be confined on bed-rest with full anti-microbial 
therapy for not less than a year. In the case of the colored patient, in whom 
the disease appears to be so much more dangerous, the duration of anti- 
microbial therapy should be prolonged indeed. 

If clinical observations are to lead to satisfactory conclusions, it will 
be necessary to establish two or three basic modes of treatment and to follow 
these consistently in the treatment of all patients until a sufficient number 
have been followed for a long enough time to permit collection of satis- 
factory comparative data. 

To this end the authors undertake to set forth a scheme of therapy 
tailored to individual characteristics of nodes. This scheme cannot be based 
on adequate statistical information either from the literature or from 
personal experience and is therefore based on theoretical considerations. 
The first postulate is that whenever it is feasible and safe tuberculous pus 
and necrotic material should be removed from the body as completely as 
possible. The necessary conclusion is that if disease is limited to a single 
node or group of nodes which are readily accessible the node or cluster 
should be removed locally. If nodes are massively enlarged and obviously 
fluctuant they should be drained freely. 

In the case of tuberculosis involving several different sets of nodes, 
the excellent results from x-ray irradiation on short term follow-up indicate 
that such treatment should be applied. Additional speculative reason for 
the addition of x-ray therapy to a drug regimen may be derived from the 
frequent observation that nodes regress slowly under drug therapy alone 
and that the initial inflammatory reaction produced by irradiation may 
allow better penetration of drug into the node. 

Finally it is the authors’ impression that drug therapy, preferably 
isoniazid and para-aminosalicylic acid, should be carried on for a period of 
at least a year in all such cases, not only to insure the firm healing of all 
fistulas, if they are present, but to prevent the development of distant 
hematogenous deposits. 

SUMMARY 


1. Lymphatic tuberculosis follows well known pathways to proximal 
nodes. The relation between underlying disease and location of the tubercu- 
lous node is demonstrated and it is shown that lymphatic dissemination is 
closely related to subsequent hematogenous disease. 

2. Search of the literature fails to give conclusive evidence of the value 
of any single form of therapy. Particularly lacking is longterm follow-up 
of significant numbers of patients. 

3. On a speculative basis a method of therapy adapted to the specific 
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local disease is offered. Basic to this program is prolonged administration 
of isoniazid and PAS. 
RESUMEN 

1. La tuberculosis en los linfaticos sigue las vias bien conocidas hacia 
los ganglios proximales. La relacién entre la enfermedad subyacente y la 
ubicacién de la tuberculosis en los ganglios, se demuestra y se indica que 
ia diseminacién linfatica esté intimamente relacionada con la tuberculosis 
hematégena subsecuente. 


2. La busqueda en la literatura no da evidencia concluyente del valor de 
ninguna forma de terapéutica. Especialmente hace falta una observacién 
por largo tiempo de un nimero significativo de enfermos. 

3. Sobre una base especulativa se ofrece un método de tratamiento adap- 
tado a la enfermedad local especifica. 

Lo basico del método es la administracién prolongada de isoniacida 
y PAS. 

RESUME 


1. La propagation lymphatique de la tuberculose se fait selon la voie 
classique vers les ganglions les plus proches. Les rapports qui unissent la 
maladie sous-jacente et les ganglions tuberculeux sont bien établis. II est 
prouvé que la dissémination par voie lymphatique est en relation intime 
avec l’envahissement hématogéne consécutif. 

2. La revue de la littérature ne permet pas de conclure de facon évi- 
dente sur la valeur d’un seul mode de traitement. En particulier, il manque 
qu’un nombre valable de malades aient été suivis pendant longtemps. 


3. Les auteurs proposent une forme de traitement adapté a la particu- 
larité de la maladie locale. Sa base est |’administration prolongée d’isonia- 
zide et de P.A.S. 

ZUSAMMENFASSUNG 


1. Die lymphatische Tuberkulose folgt wohlbekannten Wegen zu proxi- 
malen Knoten. Die Beziehung zwischen der Grundkrankheit und der Lo- 
kalisierung des tuberkulésen Knotens wird nachgewiesen und gezeigt, dass 
die lymphogene Ausbreitung in enger Beziehung steht zu nachheriger 
hematogener Krankheit. 

2. Es ist nicht méglich, bei der Durchsicht der Literatur einen schliissig- 
en Beweis zu geben vom Wert einer einzelnen Form der Therapie. Was 
besonders fehlt, ist eine Nachkontrolle iiber lange Zeitriume an einer ge- 
niigenden Patientenzahl. 

3. Auf spekulativer Basis wird eine der spezifischen lokalen Erkrankung _ 
angepasste Methode der Therapie empfohlen. Die Grundlage dieses Pro- 
grammes ist die tiberlange Anwendung von INH und PAS. 
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The Production of Moisture on the 
Pulmonary Alveolar Wall 


CHARLES C. MACKLIN, M.D. 


London, Ontario, Canada 


Interest in the thin film of fluid material that normally covers the 
alveolar walls of the lungs has recently increased (Pattle® 1955, Macklin’ 
1955c). If the layer is 0.2u thick its total volume in human lungs would 
be 20 ml. (Macklin* 1954b.) It may be sensed directly and indirectly; 
but ordinary dessicated microsections, of course, do not show it. It must 
be of the utmost physiological importance; and we may well ask what 
would be the consequence to the alveolar walls and the body as a whole 
if it were not present. Normal alveolar fluid is quite different from the 
common transudates and exudates which occur in alveoli under patho- 
logical conditions, but such abnormal fluids have been mistaken for normal 
fluid by many writers (Macklin® 1955b). Pathological alveolar fluid leaks 
from capillaries whose epithelial covering is damaged or desquamated 
(Macklin® 1955a). On the other hand, in the production of norma! alveolar 
fluid the alveolar epithelium (Low? 1953) is intact. One hypothesis 
(Macklin® 1955a) assumes that both its components, mucoid and aqueous, 
are formed by secretion of the granular pneumonocytes (septal cells, niche 
cells, etc.). An alternative here offered postulates that water is furnished 
by the immediate environment as with the gill epithelium in water breathers 
(Macklin® 1954a). There is evidence that air entering the alveoli is 
saturated with water, and it may be that the hydrous molecules are 
seized upon to make up the alveolar fluid. This may occur through the 
action of certain hygroscopic granules which are found in the granular 
pneumonocytes and free on the alveolar walls. These particles may be 
seen with oil immersion phase microscopy at the limit of visibility, looking 
black with the dark medium lens. On standing in an aqueous medium 
they swell and become spheres enclosed by an elastic pellicle. In fresh 
mounts such bubblelike globules occur in great numbers. The size is 
fairly uniform. In mouse they are often of about the diameter of the 
neighboring red blood cells, though many are somewhat smaller. They 
are of variably grayish tone, the smaller being usually darker. They 
drift freely about in the currents of the preparation, and are indented 
by the red blood corpuscles with which they come in contact; but with 
the withdrawal of the corpuscle the outline again becomes circular. After 
standing for an hour or so in a sealed preparation the form perfection of 
the spheres is marred and distortions of outline and minute excrescences 
appear; and then, too, the homogeniety of the interior is lost and replaced 
by myriads of minute disintegration grains in brownian movement. 

Thus it seems probable that the granular pneumonocyte particles are 
deliquescent and take up moisture from the alveolar air and that they, by 
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their collective action, may gather the nearby water molecules into a 
liquid layer on the alveolar wall. This hydrophilic process may be 
analogous to the action of mucin granules of mucous cells of the sister 
entodermal alimentary epithelium and bronchial epithelium in the presence 
of water during the formation of mucus. In this connection it is in- 
teresting that Pattle® (1955) has found that bubbles from the lung are 
resistant to silicone antifoams and in this respect resemble bubbles from 
gastric mucosa but differ strikingly from bubbles from blood serum and 
ordinary oedema fluid; and he suggests that these lung bubbles acquire 
their peculiar properties from the insoluble protein layer lining the alveoli 
and agrees that this material may be a form of mucus secreted in the 
depths of the lung (Macklin‘ 1954b), which keeps the alveolar surface 
tension low. 

By the above theory of local water appropriation the alveolar air would 
lose a very little water but the condensed water would remain in the body. 
Water may be added to the outgoing air from the moist walls of the air 
tract (Macklin® 1955d). There would thus seem to be no room for the 
assumption that an actual water loss occurs at the alveolar wall level and 
all would be from the respiratory tract. The recent work of Cole' (1954) 
indicates that it is mainly from the nasal and pharyngeal mucosa. 


SUMMARY 
Deliquescent particles elaborated by the granular pneumonocytes may 
play a role in the production of alveolar mucoid fluid. 


RESUMEN 
Las particulas delicuescentes elaboradas por los neumonocitos granulares 
pueden tener un papel en la produccién de liquido mucoide alveolar. 
RESUME 
Les particules déliquescentes élaborées par les pneumonocytes granuleux 
peuvent jouer un réle dans la production de liquide alvéolaire mucoide. 


ZUSAMMENFASSUNG 
Die granularen Pneumonozyten bringen verfliissigte Partikel hervor, 
die bei der Produktion des Alveolarschleimes eine Rolle spielen kénnen. 
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Case Report Section 
Fatal Air Embolism in Therapeutic Pheumoperitoneum 


SANTO GALANTI, M.D. and ROBERT J. ATWELL, M.D. 
Columbus, Ohio 


Introduction of air into the peritoneal cavity by means of needle puncture 
is an old procedure. It has been used for local treatment of tuberculous 
peritonitis as early as 1893, as a diagnostic procedure since 1902 and for 
the treatment of pulmonary tuberculosis since 1933. 

The safety and simplicity of pneumoperitoneum have made it a widely 
utilized procedure in the treatment of pulmonary tuberculosis, however, 
ill effects from pneumoperitoneum have been witnessed. Among the com- 
plications to be considered are perforation of an abdominal viscus, peri- 
toneal effusion and air embolism. With the increasing use of pneumoperi- 
toneum, air embolism, the most serious of these complications, has occurred 
more frequently as indicated by recent reports.’'? Of 127 cases of air 
embolism reported in the medical literature, 74 have been fatal. The 
incidence of air embolism during pneumoperitoneum therapy is probably 
higher than indicated by these reports. 

The purpose of this paper is to report in detail one fatal case of air 
embolism which was observed at the Ohio Tuberculosis Hospital. During 
preparation of this report, six additional unreported cases were cited by 
personal communications from reputable sources."*"* These six additional 
cases were also fatal, but details of these are not complete enough to 
warrant extensive presentation. 


Case Report 


On July 8, 1953, a 32 year old white female was admitted to the Ohio Tuberculosis 
Hospital. Admission chest roentgenograms revealed a moderately advanced tuber- 
culous process, with nodular infiltration and a cavity in the partially retracted right 
upper lobe. Three gastric cultures were positive for Mycobacterium tuberculosis. Two 
months after admission, pregnancy of four months duration was discovered. She was 
started on streptomycin (1 gram twice weekly) and sodium para-aminosalicylic acid 
(12 grams daily). Pneumoperitoneum was instituted on July 15, 1953, and continued 
with 800 to 850 cc. of air given at weekly intervals, with the maintenance of a pres- 
sure of +6 to +11 cm. water. It was felt that pneumoperitoneum should be continued 
until the sixth month of pregnancy, then discontinued. The chest x-ray film made on 
August 27, 1953 showed some clearing in the nodular infiltration of the right upper 
lobe. 

On September 16, 1953, fluoroscopy revealed both hemidiaphragms to be at the level 
of the ninth posterior ribs bilaterally on inspiration. Using a closed system with 
three-way stopcock and syringe, an 18-gauge needle was inserted 6 cm. to the left 
and 2 cm. above the umbilicus (at 10:40 A.M.). Aspiration of the syringe revealed 
a free air space, and the manometer registered +5 cm. water. Seven hundred cc, of 
air was given slowly and without incident, when suddenly the patient showed evidence 
of collapse. The needle was promptly withdrawn. She was immediately placed in 
Trendelenburg position and oxygen was started. The pulse was rapid and thready, and 
blood pressure unobtainable. She was given cardiac stimulants and maintained in the 
head-down position, 

At 11:05 A.M. the absence of pulse was noted and she was immediately taken to 
surgery, where anterior thoracotomy was performed at 11:08 A.M. The heart was 
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massaged until vermicular contractions could be seen. At this time the pericardium 
‘was opened. Air was seen in the coronary vein and was aspirated. An 18-gauge 
needle was inserted into the right ventricle and 40 to 45 cc. of air was obtained. At 
12:15 P.M. pneumoperitoneum was aspirated through an 18-gauge needle inserted 
into the left upper quadrant of the abdomen, Cardiac massage was carried on for 
a period of about four hours, but despite all efforts, she expired at 3:20 P.M. 

Autopsy revealed extensive hematoma in the left posterior rectal sheath, air in the 
retroperitoneal space, many air bubbles in the inferior vena cava and the right ven- 
tricle. There was active, chronic, nodular fibrocaseous tuberculosis of the right upper 
lobe. The uterus was enlarged to the size of a four to five months gestation and con- 
tained a 26 cm. female fetus within a normal amniotic sac. There was no evidence 
of trauma to the pelvic organs. 


Discussion 

Air embolism, as it is usually encountered in pneumoperitoneum, occurs 
as a result of the entrance of massive quantities of air into a systemic 
vein from which it is transported to the right heart and produces acute 
obstruction to the blood flow through the lungs.‘ Although the needle 
may be introduced properly, and all precautions taken to be certain that 
the needle point is free in the peritoneal cavity, air may still escape and 
enter the circulation through some undisclosed route. In many of the 
cases reported in the literature, the exact route of the air could not be 
determined definitely. The possibility of the needle entering a fair sized 
vein and the air being injected directly into the venous circulation should 
not occur if proper care is taken. It may be possible, however, for a vein 
to be injured by the passage of the needle so that when a sufficient pressure 
has been established within the abdomen, air may dissect along the needle 
tract and thus gain entrance to the vessel. This possibility was considered 


likely in the present case, as hemorrhage was found in the abdominal wall. 
The needle might have been accidentally withdrawn and the air injected 
directly into the abdominal wall tissues. Puncture of an abdominal viscus 
was not observed in the present case. 
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A Case of Massive Pulmonary Hemorrhage 
Secondary to Bronchiectasis 


JAMES L. TOBIN, COL., USAF (MC) 
and 
CLAUDE R. JOHNSON, CAPT., USAF (MC)* 


Geneva, New York 


Cases of bronchiectasis which have blood streaked sputum and occa- 
sional hemoptysis are common. Various authors mention severe pulmonary 
hemorrhage due to bronchiectasis, but few specific cases were discovered 
ia the literature which indicated how severe the hemorrhage could be.':? 
A case is presented that survived massive pulmonary hemorrhage. 

A 20 year old airman, R. A., entered the hospital on October 26, 1952 
because of hemoptysis of one day’s duration. 

During the week before admission while on duty he had sore throat and 
nonproductive cough but no chills, fever or chest pain. During the night 
before admission, he began to cough and his mouth filled with bright red 
blood. Bleeding stopped presently and he went back to sleep. A few 
hours later he awakened coughing up blood. As the bleeding showed no 
sign of stopping, he was brought to the hospital. 

He had “double pneumonia” at the age of eight years and again had 
pneumonia in 1945. In 1949 there was a brief episode of hemoptysis and 
in 1950 he had pleurisy in his left side which was treated at home for 
one week with bed rest. No x-ray film of the chest was taken. There 
was no history of contact with tuberculosis. Since 1949, he had coughed, 
especially in the morning. This became a normal part of his life and 
didn’t bother him. He brought up one or one and one half ounces of sputum 
in the morning and was free of cough the rest of the day except following 
exertion. Occasionally the sputum was blood streaked. He was athletically 
inclined, considered himself in good health, and had never seen a doctor 
because of his cough. 

On admission his pulse was 90. Respiration 20. Blood pressure 130/80. 
There was dullness with occasional coarse rales heard over the lower 
two thirds of the left posterior lung field. 

After entry on the 26th of October, he coughed up small amounts of 
blood until 4 p.m. During the next three hours he brought up about 
200 ec. He had another episode of hemoptysis at midnight, but slept the 
remainder of the night. His blood pressure was 115/80 on the morning 
of the 27th and his pulse rate was 90. At 1:00 p.m. he had hemoptysis 
of 300 cc. He was given sedation and placed in Fowler’s position. His 
hemoglobin at this time was 9.5 grams and his red blood cell count 3.5 
million. Two units of blood were given. At 4:30 p.m. he brought up 
blood again and a transfusion of 500 cc. was given. 
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On October 28 at 5:00 a.m. he coughed up 350 cc. of bright red blood. 
His blood pressure was 100/68 and his pulse 90. He had episodes of bleed- 
ing all day bringing up about 800 cc. In the afternoon there was a marked 
drop in the diastolic pressure to 20 mm. of mercury. The systolic pressure 
was 130. A blood count taken at 2:00 p.m. showed 2.8 million red cells and 
8% grams of hemoglobin. The hematocrit was 27. Blood was given again. 
At 4:45 p.m. he brought up about 100 cc. of blood. His pulse rate increased 
to 150 and his condition was poor. He was given a continuous blood trans- 
fusion. At midnight he had more hemoptysis and was placed in an oxygen 
tent, and 2,000 cc. of blood and 600 cc. of plasma were given in several veins. 


By the morning of October 29, his blood pressure was 120/75. The 
massive bleeding had stopped although he still brought up some blood 
for the next three days. After the 3lst of October his blood pressure and 
pulse were stable. On November 3 he developed pain in his left chest 
and a fever of 102°F. Physical examination and x-ray film revealed 
pleurisy with effusion on the left side. After thoracentesis was done on 
two occasions with removal of approximately 500 cc. of turbid yellow-green 
fluid each time, his chest gradually cleared. 


A thorough search for acid-fast bacilli was negative. The tuberculin 
test in first and second strengths was negative. Culture of the pleural 
fluids was negative for acid-fast bacilli but showed colonies of beta Strep- 
tococcus and H. influenzae. 

When he was well enough, a bronchogram was done and left lower 
lobe bronchiectasis was demonstrated. The bronchogram was not con- 
sidered adequate for surgical use. A repeat was not immediately possi- 
ble until the remaining lipiodol cleared. As he was asymptomatic except 
for mild productive cough, he was returned to duty on February 4, 1953. 
Satisfactory repeat bronchograms were possible in June 1953, when 
bronchiectasis of the left lower basal segment and the lingular segment of 
the left upper lobe was found. Left thoracotomy was performed on July 
28th, 1953. Marked pleural adhesions were found and partial decortication 
was necessary. The basal segment and lingula were removed. Pathologi- 
cal examination showed bronchiectasis with squamous metaplasia, chronic 
pneumonia, and chronic passive congestion of the lung. He recovered and 
was discharged to full duty September 21, 1953. 

During his period of hemorrhage 12 pints of whole blood were required 
in order to maintain adequate replacement as judged from hemoglobin, 
cell count, hematocrit and clinical status. 


Discussion 


In 32 cases of bronchiectasis described by Gault* the presenting symp- 
tom was hemoptysis in nine. S. Leopold describes dry bronchiectasis 
occurrsing most often in adolescents which was characterized by no other 
symptom than hemoptysis. King* states that hemorrhage often large in 
amount is fairly common in typical cases of purulent bronchiectasis. 
Singer® found hemorrhage more frequent in advanced disease. 
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Pathological examination of bronchiectatic lung shows complete destruc- 
tion of the bronchial musculature and elastic tissue. This is accompanied ’ 
by bacterial pneumonitis, fibrosis, and pleurisy. Examination of the bron- 

chi microscopically shows dilatation of the bronchi with cavity formation, 
infection of the cavity, and mucosa which may be atrophic or hyper- 
trophic. In the latter case, the mucosa may form tumor-like highly 
vascular masses which bleed easily. | 


Why serious hemorrhage occurs was shown by Wood and Miller* in x-ray 
studies of bronchiectatic lung specimens injected with opaque material. 
Enlarged vessels were seen in the walls of bronchiectatic sacs. Liebow, 
Hale, and Lindskog’* did experimental injection of diseased lungs with 
colored plastic from which the lung tissue was digested after the plastic 
hardened. These preparations showed great enlargement of the bronchial 
arteries with anastomoses between the bronchial arteries and pulmonary 
arteries in the region of the bronchiectatic sacs. 

| 


These vessels are vulnerable to damage by bacterial agents from the 
persistent infection and with breakdown of the vessel wall, large and 
persistent hemorrhage results. 
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Pulmonary Resection 
for Aspergillus Abscess of the Lung 


CHARLES FRIEDMAN, M.D.,* SIDNEY MISHKIN, M.D.** 
and RUTH LUBLINER, M.D.+ 


New York, New York 


Cavitary pulmonary aspergillosis is a rare disease. To date, only two 
cases of successful resections for this condition have been reported in the 
United States (Gerstle et al' 1948 and Yessner and Hurwitz? 1950). 


L. V. Seton Hospital Case No. 2186. This 55 year old Puerto Rican seamstress was 
admitted to Seton Hospital on November 19, 1953. At age 20 she had a gunshot 
wound of the left chest associated with hemoptysis. She did not seek medical treat- 
ment at that time. In October, 1953, she had “flu” and on October 27, 1953 she again 
had an episode of hemoptysis for which she was admitted to Lincoln Hospital in 
New York City. Chest x-ray film at that time was reported as showing pleural thicken- 
ing at the left apex and infiltration in the right subclavicular region. Her sputum 
was negative for acid fast bacilli. She was placed on bed rest and on November 19, 
1953, she was transferred to Seton Hospital where admission x-ray film showed in- 
filtration in the right apical and subapical regions. One sputum on January 26, 1954 
was reported as showing acid fast bacilli on culture but eight other sputum exami- 
nations and three gastrics were negative. Her sedimentation rate was 42 mm./hr.; 
urine was negative for sugar and albumin but showed some coarse granular casts; 
Loughlin test was negative; she had 4.6 million red blood cells with 87 per cent 
hemoglobin and 7,550 white blood cells, 

She was placed on streptomycin and para-aminosalicylic acid. Bronchoscopy in 
December, 1953 was negative for endobronchial disease. Secretions from the right 
upper and middle lobes examined by Papanicolaou technique were negative for cancer 
cells. She had another mild hemoptysis on February 7, 1954 but had no other com- 
‘plaint. On March 24, 1954 she was presented at conference where it was felt that 
the infiltration in the right upper lobe had decreased in size and that surgery was not 
then warranted. On August 4, 1954 at conference it was felt that the lesion did not 
have the usual configuration of tuberculosis and that therefore exploration and re- 
section were warranted. 

On August 12, 1954 right thoracotomy was done and an indurated mass the size 
of a handball was found in the apical-posterior portion of the right upper lobe. The 
interlobar fissure was obliterated and the apex of the right lower lobe was adherent 
to the right upper lobe near the mass. The right upper lobe and a wedge of the apex 
of the right lower lobe were resected. She did well immediately after operation but 
four days post-operatively, after the drainage tubes were out, she developed atelectasis 
of the remainder of the right lung. Her chest was tapped, air was removed from the 
pleural cavity and the lung re-expanded. 

The pathological report by one of us (R. L.) follows: The specimen consists of a 
well-formed right upper lobe, aerated except for the apical-posterior segment, which 
contains a firm, well circumscribed, somewhat fluctuant mass about 5-6 centimeters in 
diameter. The pleura over the mass is thickened and the parietal pleura attached 
to it. On section, the mass revealed a thick-walled cavity filled with brownish, grumous 
material which on culture produced a rapidly growing fungus and no other organism. 
Subcultures identified the fungus as Aspergillus. There was no connection between 
the cavity and any of the larger bronchi, Inflation of the lobe clearly outlines the cavity. 


Microscopic section through the wall of the cavity showed the latter 
made up of an outer layer of dense, hyaline fibrous tissue to the outer 
surface of which was attached thickened parietal pleura and extra-pleural 


*Resident in Thoracic Surgery, Seton Hospital, presently in Poughkeepsie, New York, 
** Associate Surgeon, Seton Hospital. 
+Director of Pathology, Seton Hospital, 
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fibro-fatty tissue. Inflammatory cell infiltration was seen as well as in- 
creased vascularity as well as entrapped alveolar spaces and scattered 
granulomas of the foreign body type within this fibrous membrane. The 
inner surface of this membrane was covered with a broad zone of vascu- 
lar and cellular granulation tissue of non-tuberculous nature, heavily 
infiltrated with plasma cells and large mononuclear cells. In some areas, 
the cavity was lined by one layer of columnar epithelium, in others with 
multilayered epithelium and in still other places, the epithelium was 
stratified squamous. At one point in the section the lining wall of the 
cavity was ulcerated and fungus was seen growing across it into the 
lumen of the cavity. An additional finding was the presence of a fungus 
with the morphology of Aspergillus. 

Comment: Aspergillosis is a fungus infection caused by Aspergillus 
fumigatus, a saprophyte that abounds in grain, feathers and fur. Bron- 
chopulmonary aspergillosis was first described by Virchow in 1856. Toward 
the end of the nineteenth century, it was reported with increasing fre- 
quency among pigeon feeders and hair manipulators in France. The 
organism was present in the grain which the pigeon stuffers masticated 
and fed directly into the mouths of the birds. In the case of the wig 
makers, corn meal was used to degrease the hair and the men worked in 
an atmosphere heavy with its dust. It was thus considered a primary 
occupational disease which alse occurred among other grain handlers like 
threshers and fur cleaners who use rye flour for degreasing. 


FIGURE 4: Upper lobe of right lung showing abscess cavity in the lower left corner 
of the specimen. 
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The organism may cause chronic external otitis or tracheobronchitis. 
It may be inhaled and cause seasonal hay fever or asthma.* In the lung, 
in the acute form, the disease may appear as organizing hemorrhagic pneu- 
monitis which is really a series of infected infarcts.‘ These are caused 
by the tendency of the organism to invade the walls of blood vessels with 
resultant thrombosis and infarction, In the infarct, cavities occur contain- 


Figure 5: Low power magnification of the abscess cavity showing stratified squamous 
epithelial lining intact throughout most of the cavity but ulcerated at several points.— 
Figure 6: Another section through the cavity showing granulation tissue growing 
into the lumen and free patches of fungus in the cavity. 
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ing masses of fungi which may remble sulphur granules of actinomycosis. 
In more chronic form, aspergillosis may occur with bronchiectasis, ab- 
scess formation and dense pulmonary fibrosis. Dissemination is rare. 


Clinical aspects: 1. The mildest form of the disease is tracheobronchitis 
which is usually acute and self-limited. 2. A virulent pneumonic type 
with hematogenous dissemination and death has been observed. 3. Chronic 
forms may be associated with local cavitation and are difficult to distin- 
guish from tuberculosis. 

Since the organism is saprophytic, carcinomatous lesions, tuberculosis 
and chronic abscess cavities may contain a secondary growth of Aspergil- 
lus mycelia. 

Diagnosis depends on sputum culture. When tubercle bacilli are not 
detected on repeated examinations, the possibility of aspergillosis should 
be kept in mind, especially if the patient’s occupation involves contact 
with vegetable products such as hay, straw, grain, bird foods or cotton 
(e.g. seamstresses or tailors).° Demonstration of this fungus as a tissue 
invader in biopsy specimens in addition to cultural identification is neces- 
sary to establish the diagnosis of aspergillosis. 

In France, in 1951, Monod, Pestle and Segretain® in a study of nine 
cases (including five of their own) of aspergilloma located in a dilated 
bronchus, noted that recurrent hemoptysis was the only clinical symptom 
and stated that the x-ray film appearance was “diagnostic and unique.” 
Their cases all showed round or ovoid, homogeneous, well defined opacity 
of low density surrounded on the upper three-fourths of its circumference 
by a radiolucent crescentic zone. The outer border of this clear crescent 


FIGURE 7: Higher magnification of the granulation tissue showing mycelial fragments. 
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was the bronchiectatic cavity. The surrounding parenchyma was not in- 


volved and this aspect remained unchanged during the entire observation 
period. 


Treatment: Some aspergilli are strongly inhibited by one or more of the 
aromatic diamidines and such cases should be intensively treated with 
the most effective member of the group. However, some pathogenic asper- 
gilli are not significantly inhibited by diamidines now available. Paren- 
chymal pulmonary lesions which are suitable for resection should be 
treated surgically. Pre- and post-operative treatment with diamidines may 
be tried.* 


REFERENCES 
Gerstle, B., Weidman, W. H. and Newman, A. V.: “Pulmonary Aspergillosis,” Ann. 
Int. Med., 28:662, 1948. 


2 Yessner, R. and Hurwitz, H.: “Localized Bronchopulmonary Aspergillosis Success- 
fully Treated by Surgery,” Jour. Thor. Surg., 20:310, 1950. 
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French Differential Diagnosis. 
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Middle Lobe Syndrome Due to Sarcoidosis 


HENRY A. ARKLESS, M.D.* and RICHARD J. CHODOFF, M.D., F.C.C.P.** 


Philadelphia, Pennsylvania 


The middle lobe syndrome as an entity has been recognized only a few 
years. That this condition could be caused by sarcoidosis has been realized 
in only one case prior to the present. 


Case History 


’ Mrs. M. S., a 57-year old white school teacher was first seen by one of 
us (H.A.A.) at her home on January 7, 1955. She had noted rhinorrhea, 
cough and hoarseness for about five days. Her temperature was 103° F., 
pulse 100 and blood pressure 120/68. Coarse rales and wheezes were noted 
throughout the right chest. She was hospitalized and penicillin therapy 
instituted. It was only after repeated questioning that a further history 
of wheezes occurring occasionally during the preceding two years, following 
a “virus infection,” was elicited. Because of consciousness that unilateral 
wheezes often indicate neoplastic broncho-stenosis, collection of 24 hour 
sputa was started immediately for examination for neoplastic cells by the 
Papanicolaou, as well as for tubercle bacilli by the Ziehl-Neelsen, tech- 
niques. Two specimens were negative for the latter, one specimen indi- 
cated class 2 cells (non-neoplastic) by the former. X-ray films of the 
chest on January 8 and 17, 1955 (Fig. 1) indicated the following: “There 
is a rather broad zone of homogeneous increase in density in the region 
of the fissure between the right middle and lower lobes which appears to 
be mainly confined to the middle lobe. In addition several horizontal strands 
of increased density are noted in the posterior portion of the lower lobe 
rather typical of segmental atelectasis. There is slight retraction of the 
heart and mediastinal structures to the right and also slight elevation of 
the anterior portion of the right dome of the diaphragm. These latter 
findings are all secondary to atelectasis. The right upper lobe and portions 
of the lower lobe that are not involved with the segmental atelectasis dis- 
) close mild compensatory emphysema. In the left apex are several fibrotic 
and faintly nodular densities that are probably of long standing but from 
this single examination cannot be considered absolutely inactive. The re- 
mainder of the left lung is satisfactorily aerated. The heart is not en- 
larged.” 

Following the defervescence of fever and improvement in physical con- 
dition bronchoscopy was performed on January 19, 1955 by Dr. Joseph 
Sirken, who noted stenosis of the right main bronchus. Biopsy indicated 
only “chronic eroding bronchitis.” Bronchial secretion showed class 2 
cells (not neoplastic) by the Papanicolaou technique. Increased aeration 
of the right lower lobe was noted after this procedure. Partial atelectasis 


*Medical Service, Albert Einstein Medical Center, Southern Division. 
**Surgical Service, Albert Einstein Medical Center, Southern Division. 
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of the right middle lobe persisted. Repeat bronchoscopy on February 
1, elicited secretion containing class 3 Papanicolaou cells indicating a sus- 
picion of malignant neoplasm. Bronchography (Fig. 2) was performed 
on February 8 with the following result: “There is no filling of the right 
middle lobe bronchus and a constant tapered narrowing of the proximal 
portion of the right lower lobe bronchus. The right middle lobe is com- 
pletely atelectatic and the right upper lobe demonstrates compensatory 
emphysema. The findings are the result of bronchial occlusion and com- 
pression, most likely by primary bronchogenic carcinoma.” 

One of us (R.J.C.) felt that the patient probably had a middle lobe syn- 
drome due to tuberculous adenopathy. Because of the potentiality of ma- 
lignant neoplasm at this woman’s age and the hope of cure if this were in 
an operable state surgery was decided upon. 

Thoractomy was done through a postero-lateral incision with removal of 
the fifth rib. Complete atelectasis of the right middle and partial atelecta- 
sis of the right lower lobe was found. Also, there was a firm extensive 
mass of nodes lying in the hilum of the lung and in the secondary hila 
between the upper and middle lobes and between the middle and lower 
lobes. It was thought that the lesion was a benign one which would prob- 
ably necessitate right middle and lower lobectomy. Middle lobectomy was 
planned as a primary procedure in order to obtain a frozen section to con- 
firm the diagnosis of extrinsic bronchial compression due to enlarged nodes. 
Accordingly, middle lobectomy was started, During dissection of the pul- 
monary vein draining the right middle lobe it was found that several nodes 
were densely adherent to it. In attempting to dissect them free, a massive 


FIGURE 1 FIGURE 2 


Figure 1: Mrs. M. S. Segmental atelectasis of right middle and lower lobes. Minimal 
tuberculosis in left apex.—Figure 2: Mrs. M. S., Bronchography. Right middle and 
lower lobe bronchostenosis. Atelectasis of right middle lobe. Compensatory emphysema 
of right upper lobe. 
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hemorrhage began from the pulmonary veins in the fissure between the 
middle and upper lobes. This couid only be controlled by clamping of the 
entire pulmonary hilum, necessitating right pneumonectomy. After re- 
moval of the lung, the hilar structures were carefully dissected out below 
the clamps and individually ligated. The right main bronchus was closed 
with interrupted silk sutures. A flap of pleura was then developed from 
the chest wall and sutured over the closed bronchus.” 

The pathologist reported Boeck’s sarcoid of the right lung and lymph 
nodes. Following this report tuberculin testing by PPD first strength was 
negative. The second strength produced a plus 3 reaction. Blood protein 
was 6.6 grams per 100 cc. divided into albumin 3.5 grams and globulin 
3.1 grams. 

The patient was discharged 16 days later following an uneventful re- 
covery. 

DISCUSSION 

The middle lobe syndrome as such was described in 1948 by Graham, 
Burford, and Mayer.’ It includes: (1) hilar or peribronchial lymphade- 
nopathy, (2) bronchostenosis, and (3) changes in the distal parenchyma. 
Originally concerned with the effects of tuberculous adenopathy, especially 
in children, it has been gradually realized that the same combination of 
pathological effects may occur following other diseases such as carcinoma 
(particularly in the age range of our patient), non-specific or idiopathic 
inflammatory mechanisms, histoplasmosis and one case of sarcoidosis just 
reported by Adler, Mantz and Ware.* It might well be noted that the right 
middle lobe bronchus is particularly vulnerable to obstruction on the ana- 
tomic basis of its length and narrowness, its acute angle of origin from 
the bronchus intermedius, and its close relationship to lymph nodes that 
drain the right lower lobe as well as the middle and upper lobes. 

In the instance presented the etiologic diagnosis was entirely unsuspected 
even though the diagnosis of the pathologic syndrome as made by the sur- 
geon was correct. It is possible that biopsy of the pre-scalene nodes could 
have pointed out the diagnosis prior to thoracotomy. This would have been 
gratifying diagnostically. However, the prognosis of the permanent bron- 
chostenotic state includes many degenerative parenchymal conditions such 
as atelectasis, compensatory pulmonary emphysema, repeated pulmonary 
infection possibly terminating in bronchiectasis, chronic pneumonitis, 
fibrosis and even lung abscess, bronchopleural fistula and empyema. In 
this case there is a probability that the lesions had their incipiency in the 
so-called “virus infection” two years ago, suggesting that the present acute 
episode was an indication of entrance into a symptomatic degenerative 
phase. In addition, when the potentiality of a curable bronchial carcinoma 
is considered, thoracotomy, even though primarily exploratory, was indi- 
cated. 

REFERENCES 
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President’s Address 


Mr. President, Honored Guests, New Members of the College, Ladies and 
Gentlemen: 

This is indeed an auspicious occasion and one that gives me great pleasure, 
for it affords me the opportunity to welcome the new members into the Ameri- 
can College of Chest Physicians. 

You new members have demonstrated by your past accomplishments, by your 
splendid qualifications and high ideals, and above all by your thirst for knowl- 
edge, that you are a superior group of physicians. In gathering here to honor 
you today, we are in essence honoring ourselves, for you will truly be the 
leaders of medicine of tomorrow, the type with whom we are proud to be as- 
sociated. In assuming membership in the American College of Chest Physicians, 
you gentlemen are accepting certain responsibilities; responsibilities which 
you must, and should be willing to assume. These are in accordance with the 
principles laid down in our National Code of Medical Ethics and in the stand- 
ards so beautifully expressed in the Hippocratic Oath. 

This society was founded with the high purpose of advancing the frontiers 
in the field of pulmonary and cardiac disease, to afford a means for the ex- 
change of experiences and ideas between physicians interested in cardiopul- 
monary disease, to lend an encouraging hand to the young investigator inter- 
ested in these fields and, last but not least, to promote full realization that 
no man is big enough to be entirely independent of others. 

You are coming into a proud heritage—one that you should guard most zeal- 
ously. Because of your exceptional abilities much is anticipated from you and 
with this goes added responsibility. Do not be satisfied with the commonplace, 
but continue to build upon the sound foundations that have been laid down 
with great toil by your predecessors. May you erect an edifice dedicated to the 
healing art that will be the envy of those who will follow you. It is needless 
to warn you that even the most brilliant man accomplishes little without ap- 
plication and perseverance, as well as the ability to transmit his knowledge 
and experience to others. 

Make good use of the opportunities afforded by the College meetings to ex- 
press yourself, for it is through discussion that experience is analyzed and, we 
hope, clearly interpreted. Retain the resiliency of youth and continue always 
in your search for truth. Guard against the most deadly of habits: that of 
self-complacency. May each of you derive much benefit and pleasure from 
your membership in the American College of Chest Physicians. Make full use 
of the opportunities and friendships that it affords. The future of the College 
will in large measure depend upon the degree of your participation in its 
activities. The benefits you derive will be directly proportional to what you 
contribute. May you always conduct yourselves in such a manner that the 
world will be richer for your having graced the scene. May your accomplish- 
ments be such that we may soon honor you as we are honoring our distinguished 
guests today. 

Our best wishes go to each and every one of you for a most successful and 
happy career. 


Herman J. Moersch, M.D. 


*Presented at the Convocation, 22nd Annual Meeting, American College of Chest 
Physicians, Chicago, Illinois, June 9, 1956. 
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INTERIM SESSION 


The Interim Session of the College will be held at the Benjamin Franklin 
Hotel, Seattle, Washington, November 25 and 26, 1956. A scientific program 
will be presented on Sunday, November 25, sponsored by the Pacific Northwest 
States Chapter of the College. Dr. Norman Arcese, Seattle, Chairman of the 
Committee on Scientific Program, has announced that the program will be 
available for publication in the next issue of the College journal. 

On Monday, November 26, the Board of Regents and Board of Governors 
of the College will hold their semi-annual meetings at the Benjamin Franklin 
Hotel and a luncheon will be held for the joint group. 

Examinations for Fellowship in the College will be given on Saturday, No- 
vember 24, under the direction of Dr. Harold G. Trimble, Oakland, California, 
Chairman of the Board of Examiners. 

The Clinical Meeting of the American Medical Association will be held in 
Seattle. November 27-30. Members planning to attend these meetings are re- 
quested to write directly to the Benjamin Franklin Hotel for reservations. 
Please indicate that you will attend the meeting of the American College of 
Chest Physicians and give arrival and departure dates. 


REPORT OF THE COMMITTEE ON MOTION PICTURES 


During the past year, the committee has assembled and submitted to the 
program committee a proposed motion picture section for the annual meeting 
of the College. Films dealing with bronchopulmonary subjects will be shown 
in the morning, cardiovascular subjects in the afternoon. The films will be 
repeated each day, giving everyone an opportunity to see any film with the least 
possibility of undesirable conflict. 

Films related to diseases of the chest are carried in an official College list- 
ing. New films are constantly added to this list, but this year all old films will 
be deleted and a new list printed. The new listing will carry notations indi- 
cating suitability for undergraduate or postgraduate education, availability, 
and through whom the film is procurable. This listing will be made from a 
file of new films prepared for the committee and kept in the College office. 
Abstracts and reviews are included in the file wherever available. Films are 
reviewed by the committee before being approved for listing. 

The committee has cooperated with the officers of the IV International Con- 
gress of Diseases of the Chest, submitting American films for consideration 
for the program of the Cologne meeting. 

The committee again urgently requests being informed of new films dealing 
with diseases of the chest, both for listing in the College list of approved films 
and for consideration for presentation at the annual meeting. It is suggested 
that more medical films would be useful for teaching purposes. Most new films 
deal with surgical technics of some highly technical procedure and have rela- 
tively limited scope. 


Paul H. Holinger, Chicago, Chairman 
Houck E. Bolton, Philadelphia 
Alfred Goldman, Los Angeles 
H. Corwin Hinshaw, San Francisco 
David H. Waterman, Knoxville 
Francis M. Woods, Boston 

Presented June 7, 1956 
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College Chapter News 
PENNSYLVANIA CHAPTER 


An interim meeting of the Pennsylvania Chapter will be held in Atlantic 
City, New Jersey, October 24, during the time of the Pennsylvania Medical 
Society Meeting. The chapter will present the following program: 

Panel Discussion—“Modern Treatment of Tuberculosis” 
Moderator: M. C. Stayer, Harrisburg 

“Chemotherapy Today” 
Donald S. King, Hanover, New Hampshire 

“Thoracic Surgery Today” 
Charles P. Bailey, Philadelphia 

“Public Health Problems—Related to Home Treatment” 
J. Woodrow Savacool, Philadelphia 

Audience participation period 


POTOMAC AND SOUTHERN CHAPTERS 


The Potomac and Southern Chapters will hold a joint meeting in Washing- 
ton, D. C., November 11-12, at the Shoreham Hotel. Scientific program covering 
surgical and clinical aspects of cardiovascular and pulmonary disease will be 
presented on Sunday and will be concluded at noon on Monday. The Potomac 
Chapter will be host at a cocktail party on Sunday evening. The Paul Turner 
Lecture, sponsored by the Southern Chapter, will be presented at a dinner 
on Sunday. 

The Golden Anniversary Meeting of the Southern Medical Association will 
take place in Washington, D. C., November 12-15. 

All members of the Potomac and Southern Chapters of the College are 
cordially invited to attend the joint meeting and are encouraged to invite their 
friends. Members planning to attend the College meeting are requested to 
make hotel reservations through the Housing Bureau of the Southern Medical 
Association, Convention Bureau, 1616 K Street, NW, Washington, D. C. 


VIRGINIA CHAPTER 


The Virginia Chapter will hold its annual meeting at the Hotel Roanoke, 
Roanoke, Virginia, October 14, 1956. 
The following program will be presented: 
“Differential Diagnosis of Pulmonary Diseases” 
Peter Theodos, Philadelphia, Pennsylvania 
“Surgical Treatment of Inter-Atrial Defects” 
Lewis Bosher, Richmond, Virginia 
“Diagnosis and Treatment of Lung Abscess” 
Count Gibson, Richmond, Virginia 


NEWS NOTES 


Dr. Carl C. Aven, Atlanta, Georgia, was elected Vice-President of the Medi- 
cal Association of Georgia. 

Dr. Ovidio Garcia Rosell, Lima Peru, has been appointed Technical Director 
of the Hospitals of the Public Welfare Society of Lima. 

Dr. William A. Hudson, Detroit, Michigan, Past-President of the College, has 
been nominated and elected to receive the 33rd Degree in Masonry. The De- 
gree will be conferred upon Dr. Hudson in Cincinnati, Ohio, this month for his 
contributions to humanity, locally, nationally, and internationally in the field 
of medicine and surgery. 

Dr. J. P. Medelman, St. Paul, Minnesota, has been elected President of the 
Minnesota State Board of Medical Examiners. 
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BOOK REVIEWS 


CAUSAL FACTORS IN CANCER OF THE LUNG, by Carl V. Weller, M.S., 

M.D. Charles C Thomas, Springfield, Illinois, 1956. 113 pages, $3.00. 

This small monograph is the extended printed version of the Beaumont Lec- 
tures for 1955 given to the Wayne County Medical Society. The writer set 
himself the task “to explore the causes, intrinsic and extrinsic, proved and 
suspected, of bronchogenic cancer.” In this effort he endeavored to establish 
a general biologic concept of causation in neoplasia, assist in cultivating sound 
methods of evaluating causation, present controversial matters impartially, 
and stress the fact that to the extent that an environmental factor can be 
established as the cause of any cancer, to the same extent that cancer be- 
comes a preventable disease. 

The reader will put this little volume down with the conviction that the 
writer has largely accomplished these goals. He managed to crowd into barely 
100 small pages an amazing amount of information. His discussion considers 
all known or suspected occupational carcinogens. He managed to include 
fascinating diversions into the historical background of lung cancers of the 
miners of Schneeberg and Joachimthal, and of scrotal cancer of chimney 
sweeps, both known for centuries. He devotes a quarter of his text to a full 
discussion of the association between cigarette smoking and bronchogenic 
carcinoma. Here he includes analysis of the available data obtained in the 
causistic, comparative and prospective methods of study of the endemiology 
of lung cancer. He boiled down this vast amount of material with a technique 
indicating thorough mastery of the subject. The lucidity of his presentation 
reveals much gift and zest for dealing with biologic problems of such com- 
plexity. Throughout he remained so unbiased that he is very convincing in 
his conclusions that “some recently acquired feature of our way of life was 
very rapidly changing the incidence of pulmonary cancer” and that “the 
association between cigarette smoking and bronchogenic carcinoma .. . has 
been established.” 

He concludes on the hopeful note that “we can look to the future with as- 
surance that if the relationship (between smoking and cancer) is causal, the 


nature of this agent eventually will be determined. With such knowledge pre- 
vention of four-fifths or more of the present mortality from bronchogenic 
carcinoma would be a reasonable expectation.” 

This summary of the present status of this fascinating subject fills a need 
greatly felt at this juncture. It is a useful little volume which should find its 
way into the library of every physician. Edgar Mayer, M.D. 


ATLAS OF GENERAL SURGERY by Joseph R. Wilder, M.D., The C. V. Mosby 

Co., St. Louis, Missouri, 1955, 122 pages, $13.50. 

For those familiar with the popular Atlas of Surgical Operations edited by 
Cutler and Zollinger, the value of another pictorial surgical manual of similar 
scope and format is apt to be viewed with skepticism. In fact, the adequacy 
of the older textbook makes it impossible to review this new Atlas of General 
Surgery without drawing critical comparisons between it and its predecessor. 

Intended as a graphic guide to the technical steps entailed in various opera- 
tive procedures, this profusely illustrated volume will serve as a valuable 
reference for the surgical initiate. Drawings comprise the bulk of the text 
and are well executed though both in overall artistic merit and anatomical 
detail somewhat inferior to those in the pre-existing atlas. If any deficiency 
exists, it is that of oversimplification, a feature difficult to criticize when un- 
doubtedly it is one of the author’s deliberate intentions. Nevertheless, the 
illustrations and more specifically the accompanying commentary seem some- 
times brief and elementary. Also, where the present atlas should gain an 
advantage, namely, in describing radical neck dissection, pancreaticoduodenec- 
tomy, adrenalectomy and other operations not included in the earlier manual, 
it seems to be a bit superficial considering the magnitude of the surgery. 
Even so, like the sections on cardiac resuscitation, cholangiography, Meckel’s 
diverticulum, etc., these are welcome additions to a textbook of this type. 

For those interested primarily in chest diseases, this atlas has no practical 
value, unless it be to emphasize the growing need for a similar though 
preferably more detailed atlas of thoracic surgery. 

J. W. Peabody, Jr., M.D. 
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AN HISTORICAL CHRONOLOGY OF TUBERCULOSIS. Second Edition. By 
Richard M. Burke, M.D. Charles C Thomas, Springfield, Illinois, 1955, 125 
pages, $3.75. 


The important events in man’s struggle against tuberculosis from ancient 
times to the present are listed in this second edition. Chapter one is devoted 
to the ancient period, 5000 B.C.-1600 A.D. This includes Oriental and Hippo- 
cratic medicine, the post-Galenic era, and the Renaissance. 

The pre-modern period is included in chapter two and extends from 1600 to 
1800. In chapter three the first part of the modern period, extending from 
1800 to 1881, is presented. The second part of the modern period, beginning 
with the discovery of the tubercle bacillus in 1882, is included in chapter four. 
This period extends to the present time. Chapter five is devoted to milestones 
in the history of tuberculosis, the first of which was Hippocrates’ accurate 
clinical description of phthisis, and the last, the discovery of streptomycin, the 
first effective antibiotic against tuberculosis by Waksman and associates. 

The present edition includes 476 references selected from the world’s literature 
on tuberculosis. In his book entitled, Tuberculosis and Genius, Dr. Lewis Moor- 
man said that tuberculosis probably was the first-born of the mother of pestilence 
and disease. It has been man’s greatest scourge from the dawn of history to the 
present time. The long battle between man and his domesticated animals and the 
tubercle bacillus with man on the losing side throughout the centuries but gain- 
ing ascendency during the last few decades, is presented in a most fascinating 
manner in Dr. Burke’s volume. 

Every person, regardless of vocation, whose body harbors tubercle bacilli, 
whether or not he is ill from the disease, will find this volume most fascinating 
and entertaining as well as informative. It should be readily available to phy- 
sicians, nurses, public health workers and educators everywhere as it is an 
accurate documentation of man’s greatest disease enemy from pre-historic days 
on the plains of the Ganges to this very moment. 

No one could have been better qualified to write this book than Dr. Burke. 
His personal experience with the disease, beginning as a medical student, his 
long years of continuous work in this field, including medical directorships of 
sanatoriums, private practice, presently teaching diseases of the chest to 
students of medicine and nursing in one of America’s fine schools of medicine, 
as well as directing the tuberculosis control activities of his entire state, and 
having written and published extensively on history and other aspects of tuber- 
culosis, admirably qualify him for writing an historical chronology of tu- 
berculosis. 


J. A. Myers, M.D. 


KLINISCHE ZYTOLOGIE DER THORAXKRANKHEITEN by Heinz Grunze, 
with details of technique by Hans-Juergen Brandt. F. Enke, Stuttgart, 1955, 
190 pages. 


This book is an interesting and instructive presentation of data pertaining 
to the cytologic diagnosis of chest diseases. Pictorial illustration is the 
cardinal feature of transmitting information dealing with this subject. In 
this respect this volume deserves special credit, for the large number of black 
and white microphotographs are eminently impressive. An integral part of 
the text is the presentation of the essential details of various staining methods 
and of the technique of obtaining specimens from the soft tissues and skeletal 
structures of the chest wall, from lymph nodes and from the lung. Special 
mention should be made of transbronchial and thoracoscopic needle biopsy 
from enlarged mediastinal lymph nodes and tumors. Ample space is given to 
the presentation of cytologic studies on sputum and on pleural effusion and 
material removed by bronchoscopic aspiration. Common and unusual con- 
ditions are assayed with laudable attention to details. Legends for the illus- 
trations are concise, precise and helpful. 

This book is bound to serve as a useful guide in the every day work of all 
those interested in the diagnostic aspects of chest diseases. 


Andrew L. Banyai, M.D. 
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MEDICAL SERVICE BUREAU 
POSITIONS AVAILABLE 


Medical Directorship, Firland Sanatorium King County (Seattle, Washing- 
ton) Tuberculosis Hospital. 750 beds. Excellent staff and facilities; affiliation 
University of Washington. Salary $12,000-$16,000. Apply to James W. Mifflin, 
Seaboard Building, Seattle, Washington. 

Medical officer wanted to serve as Chief of Division of Tuberculosis Control 
in local health department serving county of 400,000 population. Well or- 
ganized program carried on in close cooperation with the medical profession 
and the voluntary agency. One of Southern California’s finest residential and 
recreational areas. Salary range $755-$797-$842-$899-$940. Apply Orange 
County Personnel Department, 644 North Broadway, Santa Ana, California. 

225-bed tuberculosis sanatorium needs two resident physicians—medical and 
surgical—immediately. Important that they are eligible for Michigan licen- 
sure; preferably married men; tuberculosis or x-ray experience; $8,500 starting 
salary with annual increase; teaching facilities. Excluding board, sanatorium 
provides apartment at $40-$60 a month. Apply to Medical Director, Oakland 
County Tuberculosis Sanatorium, Pontiac 11, Michigan. 

Young physicians wanted at 500-bed hospital for chest diseases. Active 
medical, surgical, training, and research programs. Salary range $7,570 to 
$13,760. Write or apply: Manager, Veterans Administration Hospital, San 
Fernando, California. 

POSITION WANTED 


Physician experienced in chest diseases and modern treatment of tubercu- 
losis with extensive background in surgery and general medicine desires po- 
sition in tuberculosis sanatorium or hospital. Please address inquiries to R. 
G. Klimkiewicz, M.D., Tuberculosis Department, State Hospital, Milledgeville, 
Georgia. 


ANNOUNCEMENTS 


The next Laryngology and Bronchoesophagology Course to be given by the 
University of Illinois College of Medicine is scheduled for November 5 through 
17, 1956. The course is under the direction of Dr. Paul H. Holinger. Interested 
physicians may write directly to the Department of Otolaryngology, University 
of Illinois College of Medicine, 1853 West Polk Street, Chicago 12, Illinois. 

The American Society of Clinical Pathologists, the College of American 
Pathologists, the Intersociety Cytology Council, and the International Union 
Against Cancer will present the First International Cancer Cytology Congress 
at the Drake Hotel, Chicago, Illinois, October 8-13, 1956. The general theme 
of the congress will be exfoliative cytology and the program to be presented 
during this period will stress, but not be devoted exclusively, to the subject 
of exfoliative cytology in all of its various aspects and its relationship to 
various specialties of medicine. 

New York Medical College, Flower and Fifth Avenue Hospitals (Division 
of Graduate Studies and Department of Graduate Pediatrics) announces a 
Postgraduate Course in Pediatric Allergy under the direction of Dr. Bret 
Ratner. Thirty sessions will be presented, commencing November 7, 1956 
through May 29, 1956 (Wednesdays). The fee is $300 and applicants must be 
certified in pediatrics or have the requirements for certification. Apply: Office 
of the Dean, New York Medical College, Fifth Avenue at 106th Street, New 
York 29, New York. 

The Public Health Service has announced a new procedure to expedite the 
processing of research grant applications for those requests which do not 
exceed $2,000 plus indirect costs and which do not ask support for more than 
one year. Such applications will be accepted and processed on receipt and are 
not therefore subject to the usual deadlines for submission prior to review. 
Council recommendations can be expected on these applications within one- 
four months from the time of submission. These procedures do not apply for 
requests for supplements to existing grants. 

Address all applications, as well as requests for forms or additional infor- 
mation to the Division of Research Grants, National Institutes of Health, 
Bethesda 14, Maryland. 
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For the first time 
a complete 


“LUNG FUNCTION 
STATION” 


in one compact integrated unit 
CLINICAL APPLICATIONS 


Closed circuit technique for meas- 
urement of Functional Residual Ca- 
pacity and Residual Volume using 
Helium or Oxygen 

Vital Capacity, Inspiratory and Ex- 
piratory Reserve Volumes 

Timed Vital Capacity 

Maximum Breathing Capacity 
Oxygen Consumption: Basal Meta- 
bolic Rate 

Bronchospirometry: Oxygen con- 
sumption and Vital Capacity of each 
lung 

CO, concentration of expired gases 


ANNOUNCING THE 
CAPNOGRAPH M 
Infra-Red Gas Analyzer specially 
designed for CO. Gas Measure- 
ment in Respiration. 


SEND FOR COMPLETE BROCHURE FROM: 


INSTRUMENTATION ASSOCIATES 


17 West 60th Street * New York 23, N. Y. 
Exclusive representative in the United States and South America 


COMMERCIAL ANNOUNCEMENTS 

Results of preliminary clinical investigations suggest that Mikedimide, The 
Panray Corporation’s brand of Methetharimide, is an effective barbiturate an- 
tagonist. Its use quickly and safely restores the patient from the anesthetized 
to the wakeful state. For example, when a long acting barbiturate anesthetic 
is used in prolonged surgery, administration of Mikedimide acts like a chemical 
“switch” to awaken the patient more promptly after surgery, the effect being 
similar to that observed with the use of a short acting anesthetic. Mikedimide 
has a high therapeutic index, and no signs of toxicity have been observed. 
(Laboratory animals were anesthetized or awakened at will, by the alternate 
use of a barbiturate and Mikedimide without any apparent harm to the ani- 
mals). 


The George P. Pilling and Son Company of Philadelphia is introducing 
“Stetson Endoscopic Cleaning Brushes.” Designed for John B. Stetson, M.D., 
of Michigan, this new cleaning brush set consists of a metal flushing stem 
and three sizes of brushes. The brushes are made of permanently attached 
nylon bristles and screw securely into one end of the stem threaded for this 
purpose. The stem is a rigid metal tube, to the handle of which a water hose 
may be connected; water exit holes are located at the distal end of the tube. 
The Stetson brushes permit a constant flushing action during mechanical 
cleansing, and are suitable for all types of bronchoscopes and esophagoscopes, 
Flagg and McGill tubes of metal, woven or plastic material, and related in- 
struments. 


Hoffman-LaRoche, Inc., Nutley, New Jersey, has recently introduced Lorfan 
‘Roche,’ a new narcotic antagonist for combating narcotic-induced respiratory 
depression. To date, Lorfan has had successful clinical trials in over 10,000 
patients—pre- and post-operatively, during surgery, labor, in the newborn, and 
in the non-surgical patient with severe pain. In appropriate dosage, Lorfan 
relieves respiratory depression without affecting analgesia, usually within one 
minute, the effect lasting two to five hours. However, Lorfan, relieves respira- 
tory depression only when it is due to narcotics; it does not affect other types 
of respiratory depression. 
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ALUM ROCK HOSPITAL 
SAN JOSE, CALIFORNIA 
TELEPHONE CLAYBURN 8-4921 


A Non-Profit sanatorium for the treatment of tuberculosis 
and other diseases of the chest. 


Visiting Medical Staff: 
Harold Guyon Trimble, M.D., Oakland 
Cabot Brown, M.D., San Francisco 
J. Lloyd Eaton, M.D., Oakland 
Buford H. Wardrip, M.D. Gerald L. Crenshaw, M.D., Oakland 
Telephone Clayburn 8-4921 Glenroy N. Pierce, M.D., San Francisco 
Associate Medical Director James Kieran, M.D., Oakland 


C. Gerald Scarborough, M.D. Robert Stone, M.D., Oakland 
William B. Leftwich, M.D., Oakland 


CALENDAR OF EVENTS 
NATIONAL MEETING 


Interim Session, American College of Chest Physicians 
Seattle, Washington, November 25-26, 1956 


POSTGRADUATE COURSES 
llth Annual Postgraduate Course on Diseases of the Chest 
Hotel Knickerbocker, Chicago, October 15-19, 1956 
9th Annual Postgraduate Course on Diseases of the Chest 
Park-Sheraton Hotel, New York City, November 12-16, 1956 


CHAPTER MEETINGS 
Kentucky Chapter, Louisville, September 18-19, 1956 
Michigan Chapter, Detroit, September 27, 1956 
Virginia Chapter, Roanoke, October 14, 1956 
Pennsylvania Chapter, Atlantic City, New Jersey, October 24, 1956 
Potomac and Southern Chapters (Joint Meeting) Washington, D. C., 
November 11-12, 1956 


COMMERCIAL ANNOUNCEMENTS 

The O.E.M. Corporation, East Norwalk, Connecticut, manufacturers of 
oxygen therapy equipment, recently announced the development of a new elec- 
tronic oxygen analyzer that features portability and simplified operation. This 
light-weight, battery-operated analyzer enables inexperienced personnel to 
obtain accurate readings within 30 seconds and, should the need arise, easily 
recalibrate it within a few minutes. The highly precise mechanism is guarded 
by a strong plastic case which makes it well suited to rough, daily usage in 
hospital patient rooms and wards. The unit is electronically activated with 
a readily available 44% volt portable radio A battery that does not have to be 
replaced until after approximately 5,000 tests. 


The Micro X-ray Recorder Company of Chicago announces the availability 
of a series of cardboard mounted 2 x 2 slides of electrocardiographs, com- 
piled by Travis Winsor, M.D., of California. Part I consists of 48 slides on 
normal tracings, the electrocardiographic positions, myocardial infarction 
myocardial injury and ischemia, pericarditis, and conduction defects. Part II 
consists of 52 slides on mechanistic disturbances, hypertrophy, enlargement, 
strain, drugs, electrolyte and endocrine disturbances, various disease states, 
and artifacts. A pamphlet is provided with a description, interpretation, and 
discussion of each slide. Also available are series on pulmonary infections, 
mediastinal and thoracic wall tumors, surgical and medical treatment of tu- 
berculosis, etc. 
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For the treatment of tuberculosis 
and diseases of the chest, situated 
near Colorado Springs in the heart 
of the Rockies. Ideal year-round 
climate. Individual apartments, 
with or without baths. Rates on 
request. 


For detailed information address 
HENRY W. MALY, M.D. Director 
Cragmor Sanatorium 
Colorado Springs, Colorado 


100 Beds for Crippled Children 200 Beds for Tuberculosis 


ST. JOHNS SANITARIUM, Springfield, Ill. 


Complete in every detail. Rates low—because of the services of the 
Hospital Sisters of St. Francis. 


Medical Director Address 
DARRELL H. TRUMPE, M.D. SISTER JUDINE, R.N., Supt. 


MARYKNOLL SANATORIUM 


MONROVIA. CALIFORNIA 
(MARYKNOLL SISTERS) 


A sanatorium for the treatment 
of tuberculosis and other diseases 
of the lungs. Located in the foot- 
hills of the Sierra Madre Moun- 
tains. Southern exposure. Ac- 
commodations are private, mod- 
ern and comfortable. General 
care of patient is conducive to 
mental and physical well being. 


SISTER MARY PIETA, B.N. 
Superintendent 


E. W. HAYES, MD. 
Medical Director 
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DISTRYCIN- 
Squibb Streptoduocin 


a5 


-REZIPAS 


Squibb PAS Resin 


essential drugs 

4 for chemotherapy 
\ of. | 

NYDRAZID 

eptomycin, 


SINGLE DOSAGE FORM 
ASSURES INTAKE OF 


Eoch BUFFERED PARASAL-INH tablet 3 AND IN 


BUFFERED PARASAL-INH PAS Isoniazid PARASAL-INH therapy both diminishes 


24 Tablets and postpones development of resistance. 


20 Tablets 
ECONOMICAL and CONVENIENT because 
40% FEWER TABLETS are required. 17 
BUFFERED PARASAL-INH tablets re 
place 28% tablets (24 tablets sodium PAS 
0.5 Gm. plus 4% tablets INH 50 mg.). 


WELL TOLERATED because UNIQUE 
BUFFER incorporated in each tablet vir- 
tually prevents GI upset even in cases in- 
tolerant to ordinary sodium PAS and INH 
taken separately. Sodium and sugar free. 


Write for samples, literature, complete information 


CORP. 


340 CANAL STREET, N.Y.13, N.Y, 


Sole Canadian Distributors: 
WINLEY-MORRIS CO., 292 Craig St. West 
Montreal 29, P. Q. 


—\ 

ahs 
= 

1 
== 

THE 
tae 
a 


